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Metabolic and pharmacologic studies in glia and 
nerve cells and components. L. Asoop,* M. 
CavaNnauGH,* R. D. Tscutra1* anp R. W. 
GERARD. Dept. of Physiology, Univ. of Chicago, 
Chicago, Ill. 

Measures of enzyme content and metabolic 
activity of gross neural regions are of limited value 
because of the heterogeneous cell population, espe- 

.cially the admixture of glia with neurones. Studies 

on separated cell species, even on cellular com- 

ponents, are highly desirable. We report results on 
rat cortex, cord and sciatic and on chick cord 
tissue cultures. Cord white matter is easily sep- 
arated by hand from grey, and the white—con- 
taining glia but no neurones—homogenized and 
differentially centrifuged into lipid, soluble, ‘mito- 
chondria’, and nuclear fractions. Cortex and nerve 
are directly homogenized and centrifuged. Cul- 
tures, averaging 20y of healthy multiplying mi- 
croglia, are tested individually; have a Qo, (per 
mg. dry weight culture) of about 15 anda O03, of 
about 50. Glucose and succinate are oxidized, 
glucose glycolysed. IAA inhibits growth at be- 
tween 1 and 5y (per 0.2 cc.), atropine at 10, ACh 
at 50, carbonyl Ch at 15, adrenaline at 10, lobelin 
at 10, dilaudid at 30; Na acetate was inactive. 
Prostigmine and eserine inhibit some at 5 and 30 
respectively, less with ACh also present. px effects 
were negligible between 5.0 and 8.0. In CNS 
homogenates, oxidative and phosphatase activity 
as well as half the content of ribosenucleic acid 
and of phospholipin, is in the mitochondrial frac- 
tion while glycolytic activity is in the soluble 
fraction. Desoxynucleic acid is in the nuclear 
fraction. Per unit fat-free dry weight, most en- 
zyme activity is about 50% greater in cortex than 
in cord white. The same oxidative, glycolytic and 
Krebs cycle intermediates are present in both grey 
and white, and in like amounts, except for 2-fold 
higher inorganic P and triose P in cord. The con- 
tent will be reported of 16 intermediates, mostly 
phosphorylated, in whole brain and cord, of N, of 
lipid P and nucleic P, and of 7 oxidative and 
glycolytic enzymes, in the fractions of cortex grey 

and cord white; and the oxygen uptake with 6 

substrates and the glycolytic rates of these frac- 

tions. Oxidative phosphorylation has been demon- 
strated for cord, a P/O ratio of 2-2.3 being attained 


with several substrates, a ratio of 1.3 with suc- 
cinate. 


Ventricular rate as a function of auricular rate: 
effect of vagal and sympathetic impulses. G.H. 
ACHESON AND Howarp Levitin.* Pharmacology 
Dept., Univ. of Cincinnati College of Medicine, 
Cincinnati, Ohio. 

In dogs weighing 12-20 kg., under Dial-urethane 
anesthesia, with open chest and artificial respira- 
tion, the auricle was driven from electrodes near 
its tip. Auricular and ventricular rates were 
counted from auricular electrograms and electro- 
cardiograms over 0.1 minute starting at least 5 
seconds after the beginning of a 20-second period 
of driving the auricle at each frequency studied. 
The highest auricular rate which the ventricle 
would follow (X) and the lowest auricular rate at — 
which the ventricular rate was one-half the auricu- 
lar rate (Y) were determined carefully. The ratio 
of Y to X usually lies between 1.2 and 1.8 and 
rarely approaches 2.0. At X the ventricular rate is 
the highest (270-350 beats/min. in the decentral- 
ized heart) encountered at any auricular fre- 
quency. This ventricular rate is occasionally 
reached again at double the auricular rate of X; 
at higher auricular rates the ventricular rate again 
falls. Usually, however, the auricle will not follow 
twice the driving rate of X. In the decentralized 
heart, maximal stimulation of the vagi decreases, 
and that of the sympathetic nerves increases, the 
values of X and Y. At increasing frequencies of 
vagal stimulation up to 28 per second (beyond 
which fatigue is evident), X is reduced progres- 
sively down to between 54 and 70. The ratio of 
Y to X remains in the same range. During vagal 
stimulation X remains the highest ventricular rate 
observed; with the higher vagal frequencies, the 
ventricular rate of X may again be reached at 2, 3, 
and 4 times the auricular rate of X. 


Effect of anesthetics on isolated cat auricle. 
Louis J. AcIERNO* AND JosEpH R. DiPatma. 
Depts. of Medicine and Physiology, State Univ. 
Med. Center, Brooklyn, N. VY. 

The auricle was suspended in Locke’s solution 
maintained at a temperature of 30°C. The pH was 
held at 7.5 by bubbling through the solution at a 
rapid rate a mixture of 95%02/5%COs:. A special 
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dual pulse square wave stimulator, oscilloscope 
and optical recording permitted mensuration of 
excitability, refractory period and contractility. 
Ether, chloroform and cyclopropane were bubbled 
separately through the solution at rates ranging 
from 2 to 100 ml/min. A fresh muscle was used in 
each determination. Excitability and contractility 
were depressed by all the anesthetics in propor- 
tion to the dose. Ether had the greatest effect and 
cyclopropane the least. The refractory period was 
shortened by all three in direct relation to the 
concentration. The results, especially in view of 
the shortening of the refractory period, explain, 
in part, the frequency of arrhythmias following 
the use of anesthetics. However, the greater inci- 
dence of cardiac irregularities after chloroform 
and cyclopropane as compared to ether is not 
explained, since, in this study, there appears to 
be little difference in their actions. 


Studies on shock following experimental myocar- 
dial infaretion in dogs. CLARENCE M. AGRgss,* 
Marvin J. RosenBuRG,* MAxwe tu J. BINDER,* 
A. SCHNEIDERMAN* AND Ww. G. CLarK. Cardio- 
vascular Lab., Veterans Administration Center, 
Los Angeles, Calif. 

A method has been devised to produce shock 
following myocardial infarction in anesthetized 
dogs. Catheters are placed in the right auricle and 
the innominate artery. Recordings are made 
through Statham Strain gauge manometers by an 
Offner oscillograph. The heart is exposed and 
oxygen administered with a Dann resuscitator. 
Blood volumes are determined with Evans blue 
dye. A catheter attached to a Statham manometer 
is inserted through the left carotid artery into the 
left ventricle; it is withdrawn until the ventricular 
pressure curve just changes to a central arterial 
curve. Autopsy has shown the catheter tip to lie 
immediately distal to the uninjured semilunar 
valves. The aorta is occluded distally by finger 
pressure, complete occlusion obliterating the in- 
nominate pulse wave. Plastic beads in methyl 
cellulose gel are injected during aortic occlusion, 
thus embolizing the coronary circulation. Micro- 
scopic examination of organs has shown beads 
only in the heart. Conclusions: 1) Myocardial 
infraction accompanied by shock persisting for 
several hours can be consistently produced, thus 
permitting a long period for study of the coronary 
shock syndrome. 2) Aortic occlusion alone, or 
methyl cellulose into the coronary or systemic 
circulation, or bead injection into the systemic 
circulation, will not cause a significant fall in 
blood pressure. 3) Bead embolism of the coronary 
arteries will produce a prompt fall of blood pres- 
sure to shock levels, a decrease in the blood 
volume, electrocardiographic changes consistent 
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with coronary insufficiency, and gross and micro- 
scopic evidence of myocardial infarction. 


Preference for methionine-supplemented casein 
(versus unsupplemented casein) by rats on a 
self-selection regime. Erretr C. ALBRITTON, 
Louis P. Munan* anp Henry L. McCork.e.* 
Dept. of Physiology, George Washingion Univ. 
School of Medicine, Washington, D.C. 

The ability of rats to differentiate between 
casein and a methionine-casein mixture was tested. 
Male rats, 20 each of the Sprague-Dawley, Long- 
Evans, and Wistar strains, were grouped sep- 
arately by strain in 6 large cages and each cage 
of 10 animals was offered continuously for 19 days 
two containers of vitamin-free casein, to one of 
which pi-methionine was added to make a 1% 
mixture. This constituted the animals’ sole source 
of protein. The intake of supplemented and un- 
supplemented casein was recorded daily for each 
cage, and the mean difference calculated and 
expressed below in terms of grams of protein/ 
100 gm. of rat/day: 





STRAIN OF RAT 








< .01 
< .01 
< .01 


Sprague-Dawley 
Long-Evans 
Wistar 


pore 
| .082 | 7.2 
| 056 | 4.6 
99 | .070 | 9.9 





| 38 | 0. 





All of the strains studied consumed in signifi- 
cantly greater quantities the casein to which 
methionine had been added. (Supported by a 
grant from the Natl. Insts. of Health, Public 
Health Service.) 


Blood pooling in acute portal hypertension. 
Rosert 8. ALEXANDER, W. STERLING Epwarps* 
AND JAY L. ANKENEY.* Dept. of Physiology, 
Western Reserve Univ. School of Medicine, Cleve- 
land, Ohio. 

Studies of acute portal hypertension have been 
carried out on anesthetized and splenectomized 
dogs while directly recording portal blood flow 
and the simultaneous splanchnic inflow. It has 
been found that sudden elevation of portal pres- 
sure leads to an immediate cessation of portal 
flow followed by a resumption of flow which re- 
mains significantly below the inflow rate for a 
considerable period of time. Sudden lowering of 
portal pressure from hypertensive levels results 
in a transient gush of excess blood followed by a 
considerable period in which the outflow remains 
elevated over the inflow. These results indicate 
that two types of blood pooling occur: a) a small 
volume which rapidly equilibrates with the portal 
pressure and which probably represents distension 
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of the major venous channels and b) a much larger 
volume of blood which is pooled in regions which 
equilibrate relatively slowly with portal pressure. 
The anatomical locus of this latter pooling has 
not been ascertained. 


Further studies of thoracic cord lesions on condi- 
tioned reflexes in dogs. Wiitutiam F. ALLEN. 
Dept. of Anatomy, Univ. of Oregon Med. School, 
Portland. 

In confirmation of last year’s report: 1) Transec- 
tions of the pyramidal tracts on one side of the 
cord eliminated the ipsilatoral hindleg conditioned 
reflex, but allowed a conditioned walking reflex of 
the hindlegs. 2) Hemisection of the cord together 
with contralateral sectioning of the lateral pyram- 
idal tract and a portion of the ventral pyramidal 
tract, abolished the positive-conditioned reflex for 
either hindleg; but permitted a generalized condi- 
tioned reflex, involving head, foreleg and trunk 
movements. Additional (/) and (2) lesions resulted 
in other variations of these generalized responses. 
Since the first and all successive applications of 
the negative conditioned stimulus eliminated these 
complex conditioned reflexes as effectively as the 
original hindleg conditioned reflex, this suggests 
usage of a complex inhibitory mechanism. Other 
dogs in which the reticulospinal fibers were severed 
in greater numbers ventrally than dorsally, re- 
quired only a few trials to re-establish the negative 
conditioned reflex in comparison to the dogs previ- 
ously reported. This early effect on the negative 
reflex may be due to increased excitability of the 
limb, accounted for by the fact that the inhibitory 
fibers are concentrated ventrally in the cord. 
Furthermore, complete sectioning of the cord, 
except for 1 lateral pyramidal tract and 1 or 2 
ascending tracts, produced no effect on the posi- 
tive or negative conditioned reflex for the hindleg 
on the side of the intact lateral pyramidal tract. 
It is concluded that pyramidal tract impulses fire 
the cord nucleus to elicit the hindleg conditioned 
reflex, but the negative conditioned reflex for the 
hindleg does not result from extrapyramidal block- 
ing of the activity of this nucleus. This effect 
takes place at a higher level; presumably, the 
cerebral motor cortex is the area suppressed. 


Oxygen consumption during and after tamponade. 
NormaN R, Apert (introduced by WILL1am W. 
Watcort). Dept. of Physiology, Columbia Univ. 
College of Physicians and Surgeons, New York 
City. 

Under ether anesthesia a polyethylene catheter 
was inserted in the pericardium and the chest was 
closed without a pneumothorax. After recovery 
from the anesthetic the control gaseous exchange 
‘ was measured with the Scholander respirometer. 
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Oil was injected through the catheter until the 
mean femoral arterial blood pressure fell to 60- 
80 mm. Hg where it was maintained for one-half 
hour. During the succeeding one-half hour the 
pressure was kept at 50-70 and at 40-60 mm. Hg 
in the final one-half hour. Throughout this period 
and for 2 hours after the removal of the tamponade 
the total gaseous exchange was determined and 
measurements of pericardial and inferior vena 
caval pressures were made. In 15 unanesthetized 
dogs tamponade depressed the oxygen consump- 
tion by 20-96% of the control level. In the first 
12 minutes of recovery, the oxygen consumption 
showed a sharp increase, then a decrease, the 
former sometimes amounting to twice the control 
value. The decrease was followed by a prolonged 
rise with a slow return to pre-tamponade values. 
Recovery was sometimes incomplete after 2 hours. 
During tamponade the respiratory quotient al- 
ways rose above that of the control and in the 
terminal 4 minutes of the stress, values ranging 
from 1.5-8 were observed. The period of low blood 
pressure was associated with a 50-300% increase 
in pulmonary ventilation. This increased ventila- 
tion persisted into the early and middle phases of 
recovery. The excess oxygen of recovery has been 
compared with the oxygen deficit during tam- 
ponade. 


Acclimatization of mice to discontinuous exposure 
to 25,000 feet. Pau D. ALTLAND AND BENJAMIN 
HicuMaNn. Natl. Inst. of Arthritis and Metabolic 
Diseases, Natl. Insts. of Health, Bethesda, Md. 
Fifty male Swiss mice were exposed to 25,000 

feet simulated altitude 4 hours daily beginning at 

age 50 days. Exposed mice and unexposed controls 
were killed at intervals through 1 year; none died 
due to altitude exposure. The mice appeared un- 
affected by hypoxia; body weights approximated 
controls; males were fertile. Hematocrit (tail 
blood, Van Allen, 2000 rpm, 30 min.) values of 
controls were 52 to 55 after age 85 days. After 3 to 

4 weeks hematocrit of exposed mice increased to 

approximately 70, declining slightly after 40 weeks. 

Exposed mice showed no significant gross lesions. 

Testicular weight was unaffected and no micro- 

scopic changes in testis, epididymis or seminal 

vesicles were found. Slight to moderate hemo- 
siderin deposition occurred in renal convoluted 
tubules, Kupffer’s cells, or pulmonary septal cells 
in 5 of 7 mice exposed over 300 times, but in none 
of 6 age controls. In exposed mice all organs 
showed vascular engorgement. The average di- 
ameter of renal glomeruli was increased due to 
capillary engorgement. This increase corresponded 
roughly to that calculated necessary for circula- 
tory system as a whole to accommodate the in- 
creased blood volume, estimated from hematocrit, 
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assuming little change in total plasma volume 
(Merino, Blood, 1950). There were no renal in- 
farcts, cardiovalvular and arterial lesions as re- 
ported in similarly exposed rats (Arch. Path., 
1949). The adult mouse is the first mammal re- 
ported able to acclimatize favorably to discon- 
tinuous exposures to altitudes above 20,000 feet; 
it is noteworthy that control mice had relatively 
high hematocrits at ground level. 


Sensory interaction. V. E. AMAssIAN (introduced 
by T. C. Rucu). Dept. of Physiology and Bio- 
physics, Univ. of Washington School of Medi- 
cine, Seattle. 

The effect of somatosensory conditioning volleys 
on cortical primary responses from visceral affer- 
ent (e.g. splanchnic) or other somatosensory 
sources was analyzed. Deep sodium pentobarbital 
(Nembutal) or light Dial anesthesia was used in 
cats. Selecting cortical recording site, conditioning 
volleys to nerves bearing particular spatial rela- 
tionships to test nerve and conditioning-testing 
shock intervals with precise limits was critical. 
Results of interaction (inhibition and occlusion) 
are prominent in microelectrode recordings from 
subcortical white matter but not from medial 
lemniscus. Thus, effects of sensory interaction are 
marked at the thalamic level. Single unit record- 
ings from a thalamocortical axon confirm that a 
thalamic cell may be prevented from firing by a 
conditioning volley which does not itself fire the 
cell (inhibition). Interaction also occurs in the 
cortex for a single shock to the corresponding 
region in somatic area I blocks a primary response 
in area II from peripheral stimulation. At brief 
intervals the blocking is mainly cortical while at 
longer intervals a subcortical component is pres- 
ent. If high frequency conditioning stimuli are 
used (rates at which thalamic transmission just 
fails), blocking and its components are almost 
abolished (cf. masking described by Marshall etal.) 
suggesting that conditioning and testing volleys 
utilize similar pathways to the thalamus but are 
in separate nerve fibers. The interaction data 
derive from volleys in A fibers faster than the 
delta group and traversing the posterior columns. 
They orgainate in either touch or pacinian cor- 
puscles. Such data may apply to problems of 
spatial and modality discrimination. (Aided by 
State of Washington Research Funds for Biology 
and Medicine.) 


Metabolic changes in dogs following transections 
of central nervous system at various levels. 
EveELYN ANDERSON, Davip McK. Riocu, Katu- 
RYN KNOWLTON* AND WEBB HAYMAKER.* Nail. 
Insts. of Health, Bethesda, Md., Chestnut Lodge 
Sanitarium, Rockville, Md., and Armed Forces 
Institute of Pathology, Washington, D.C. 
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The role of the central nervous system in 
pituitary-adrenal function is being investigated. 
Observations on the metabolism of carbohydrate 
and protein following transections of the central 
nervous system at spinal and midbrain levels in 
the dog will be presented as well as measurements 
of adrenal-pituitary function. Decerebration at 
the midbrain level in the dog causes a decrease in 
carbohydrate tolerance which lasts for two or 
three weeks. This occurs whether or not the 
hypothalamus is left intact or is destroyed by 
hemorrhage following the transection. No dis- 
turbances in carbohydrate tolerance are observed 
following bilateral decortication. 


Reticular influences on sensory and thalamic 
synchronization in olfactory bulb. A. ARDUINI 
AND G. Moruzzi (introduced byH. W. Macoun). 
Dept. of Physiology, Univ. of Pisa, Italy. 

High voltage (250 V), 30/sec. waves are recorded 
from the olfactory bulb of the ‘encéphale isolé’ cat 
when air is blown into the ipsilateral nostril. 
These synchronized sensory responses, previously 
described by Adrian (1942), are abolished by 
anemia or by destroying the olfactory bulb. The 
resting activity is instead characterized by fast 
waves (about 60/sec.) of lower amplitude. Both 
sensory responses and resting activity are un- 
modified when the olfactory bulb is centrally 
isolated and are therefore independent from the 
thalamus. Centrally induced synchronization of 
the olfactory bulb results from ‘recruiting’ stimu- 
lation of thalamic intralaminar areas or may be 
associated with the spontaneous spindles of the 
‘cerveau isolé’. The recruiting responses some- 
times wax and wane simultaneously in the cerebral 
cortex and in the olfactory bulb and disappear 
from this structure as soon as the bulb is centrally 
isolated. High frequency stimulation of the brain 
stem activating system or of thalamic recruiting 
areas suppresses the centrally induced synchroni- 
zation of the olfactory bulb, possibly through 
intralaminar mechanisms, leaving the athalamic 
activity unaffected. Only in few cases, ‘spike and 
wave’ patterns (Fortuyn and Jasper, 1947) were 
recorded during the recruiting response of the 
olfactory bulb and then the wave component was 
found to be selectively abolished by appropriate 
reticular stimulation. 


Influence of environmental temperature and thy- 
roid status on reproductive organs of young 
female mice. Fouap ATALLA* AND E. P. REI- 
NEKE. Dept. of Physiology and Pharmacology, 
Michigan State College, East Lansing. 

Groups of young female mice were housed at 
temperatures of 24°, 30° or 35°C. for a period of 
4 weeks. In addition certain groups at the several 
environmental temperatures were fed a ration 
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containing either 0.1% thiouracil or a small per- 
centage of synthetic thyroprotein (.005 to 0.2%). 
All groups receiving thyroprotein reached ma- 
turity earlier than their controls, as indicated by 
earlier opening of the vagina and onset of estrous 
eveles. Histological examination of the ovaries 
revealed numerous corpora lutea and growing 
follicles in thyroprotein-fed groups, with the 
greatest number present at the 0.025% level. 
Control ovaries showed principally follicles, with 
corpora occurring in only one case. Ovary weights 
decreases slightly, but not significantly, in the 
thyroprotein-treated mice while uterus weights 
showed a significant increase. The progesterone 
type response observed in uterine sections is cor- 
related with the luteinization observed in the 
ovary. Elevation of the environmental tempera- 
ture to 30° or 35°C. did not produce significant 
changes in weights of the ovaries or uteri of 
normal mice. Histologically, these organs showed 
retarded development, however. Thiouracil feed- 
ing at all 3 temperatures resulted in ovaries show- 
ing only follicular development. Vaginal smears 
showed many of these animals to be in continuous 
estrus. The results are believed to indicate that in 
slightly hyperthyroid mice, gonadotropic hormone 
from the anterior pituitary is predominantly 
luteinizing, while in hypothyroidism follicle stim- 
ulating hormone predominates. 


Cardio-vascular adjustments to pressure changes 
in left ventricle and peripheral arteries. D. M. 
Aviapo, Jr., T. H. Li, B. CaLesnick anp R. 
BELL, Jk. (introduced by S. GoupscHMIpDT). 
Lab. of Pharmacology, Univ. of Pennsylvania, 
Philadelphia. 

In an attempt to investigate the physiological 
significance of the Bezold-Jarisch reflexes, the 
perfusion method which demonstrated presso- 
reflexes from right auricle, pulmonary arterial 
bifurcation and pulmonary veins (Federation Proc. 
9: 255, 1950) is now utilized to study reflexes from 
the left side of the heart. In dogs (morphine and 
chloralose anesthesia) with intact circulation, 
temporary partial ligation of the root of the aorta 
just above the coronary orifices manifests two 
phenomena. The first is an abrupt bradycardia 
that is unaffected by cutting aortic depressor but 
abolished by vagotomy. Increasing the left ven- 
tricular pressure alone in a perfused left side heart 
isolated from the rest of the circulation maintained 
by donors and pumps causes a similar reflex 
bradycardia and reflex vasodilatation of its vascu- 
larly isolated perfused leg. The pressoreceptor 
activity of the left ventricle is qualitatively simi- 
lar to activities of the carotid sinus and aortic 
arch pressoreceptors and also to the Bezold- 
Jarisch reflex from the heart. The other phe- 
nomenon is observed following the release of the 
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aortic ligation. The recovery of the aortic pressure 
distal to the ligature assumes an S-shaped curve— 
an abrupt rise followed by a fall and a recovery 
in 1 to 2 minutes. This curve is exaggerated after 
carotid denervation and vagotomy, and is un- 
affected by adrenalectomy or by constant cross- 
cerebral circulation. A similar recovery curve 
results when perfusion is stopped and then re- 
sumed in the isolated vascular system of a leg. 
It is unaffected by denervation and is unrelated 
to blood oxygen supply. It appears to be a local 
adjustment of vessels consisting of a constriction 
when flow is low and dilatation when high. These 
adjustments are also seen in splanchnic and 
cerebral beds. 


Alteration of diuretic response to Salyrgan by 
anoxia and ACTH. D. R. AxeE.Lrop (introduced 
by JoHN MacLeop). Dept. of Physiology, Cornell 
Univ. Med. College, New York City. 

The inhalation of a mixture of 8% oxygen, 92% 
nitrogen reduced the response to mercurial di- 
uretics in the trained, unanesthetized dog. The 
associated hyperventilation reduced plasma pCO, 
and bicarbonate and increased blood px. Plasma 
sodium, potassium and chloride were relatively 
unchanged. To distinguish between anoxia per se 
and the alterations of px, bicarbonate and pCO: 
as causative factors in the reduced diuresis, a gas 
mixture of 6% oxygen, 5% carbon dioxide, 89% 
nitrogen was given. Although equally severe 
anoxia developed, blood pu, plasma bicarbonate 
and pCO. remained normal. The response to 
mercurial diuretics was reduced. Since anoxia is 
known to stimulate release of ACTH, the relation- 
ship between the reduced response to a mercurial 
diuretic during anoxia and the effect of ACTH 
was investigated. A dose of ACTH given prior to 
a mercurial diuretic markedly reduced the diuretic 
response. These experiments suggest that the 
reduced mercurial diuresis during anoxia may be 
due to release of ACTH. (Aided by a grant from 
the Life Insurance Medical Research Fund.) 


Effect of ascorbic acid pretreatment on leukocyte 
response and survival of adrenalectomized rats 
exposed to stress. H. Baccuus, C. A. TooMpPas 
AND M. H. Herrrer (introduced by C. E. 
LEESE). Dept. of Physiology, George Washington 
Univ. School of Medicine, Washington, D. C. 
Adrenalectomized female Wistar rats were used 

in two experiments. In the first experiment one 

group received ‘pretreatment’ with vitamin C 

(injectable, 150 mg/100 gm.) in 3 intraperitoneal 

injections; the second group received saline injec- 

tions. Both groups were later given single sub- 
cutaneous injections of epinephrine (0.03 mg/ 

100 gm.). Total and differential leukocyte counts 

showed that the rise of eosinophils observed in 
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saline pretreated rats was not observed in the 
vitamin pretreated animals. This is in marked 
contrast to the prevention of stress-induced eo- 
sinopenia in nonadrenalectomized (intact) rats by 
ascorbic acid pretreatment (BaccHuUs aNnp Toom- 
pas. Science, in press). In the second experiment 
two groups of adrenalectomized rats received pre- 
treatments as those above. Both groups were ex- 
posed to cold (—4° to —1° C.) and observed for 
survival. At the end of 10 hours all of the animals 
died; organ weights of the groups were identical. 
Lipids, and glycogen (detected by Bauer-Feuigen 
and Gage methods), were at a minimum in the 
livers. Marked pigment deposition, suggestive of 
erythrocyte destruction, was observed in the 
spleens and livers of both groups of cold-stressed 
animals. These findings suggest that the known 
protective action of ascorbic acid in rats requires 
the presence of the intact adrenal; and that a 
close alliance between the ascorbic acid and 
eosinophils in the blood exists. 


Mechanism of antidiuretic action of crystalline 
ferritin in dogs. S. Banz, A. Mazur aANnpD 
EpHraiM SuHorr. Dept. of Medicine, Cornell 
Univ. Med. College and New York Hosp., New 
York City. 

This report is concerned with a further analysis 
of the antidiuresis produced in dogs by the intra- 
venous administration of crystalline ferritin (90- 
300 ug. N/kg.). A close correlation exists between 
the extent of antidiuresis and the blood level of 
ferritin as quantitated by the rat mesoappendix 
assay for vasodepressor activity. The association 
of both the vasodepressor and antidiuretic activi- 
ties of ferritin with its sulfhydryl form was sub- 
stantiated by experiments in which inactivation of 
both of these biological effects was achieved by 
converting the ferritin -SH to the disulfide form 
by aerobic incubation with normal liver slices or 
by specific chemical agents. At the height of fer- 
ritin antidiuresis the urine contained antidiuretic 
activity, demonstrated by injecting intravenously 
into another dog a concentrate equivalent to a 
15-minute urine sample. The antidiuretic activity 
was inactivated by thioglycollic acid and therefore 
appeared to be Pitressin-like and, on the basis of 
other evidence as well, not due to ferritin per se. 
Additional evidence for the posterior pituitary 
mediation of ferritin antidiuresis is provided by 
the absence of an antidiuretic effect with ferritin 
in 7 dogs with diabetes insipidus following stalk 
resection of the pituitary. Studies are also in 
progress on the relative antidiuretic effectiveness 
of ferritin and other biologically active -SH com- 
pounds administered both by the intravenous and 
intracarotid routes. 
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Effect of cholesterol feeding on dogs with reduced 
liver function (Eck fistula). Ropert O. BaiLey 
(introduced by W. B. Bravery). Dept. of Exptl. 
Medicine, Northwestern Univ. Med. Sehool, Chi- 
cago, Ill. 

Adult dogs maintained on a diet of constant 
composition were used for this study. They were 
divided into four groups as follows: Group I— 
2 normal dogs given by stomach tube 3 cc. of 
corn oil/kg. daily. Group IJ—4 normal dogs given 
3 ec. of corn oil containing 0.3 gm. cholesterol/kg. 
daily. Group II IJ—2 Eck fistula dogs given 3 cc. 
of corn oil/kg. daily. Group IV—6 Eck fistula 
dogs given 3 cc. of corn oil containing 0.3 gm. 
cholesterol/kg. daily. Plasma lipids and liver 
function studies were carried out every 14 days. 
At the conclusion of the experiment the composi- 
tion of the liver lipids was determined on all 
animals. Lower than normal plasma lipid values 
were found in the Eck fistula dogs prior to cho- 
lesterol feeding. The average plasma cholesterol 
of group II increased from 215-255 mg.% after 
165 days of cholesterol feeding while the increase 
in group IV was from 122 mg.% to 400 mg.%. 
The total cholesterol/lipid phosphorus ratio of 
plasma remained between 12 and 13 for groups I 
and IJJ. This ratio rose to 15 in the dogs of group 
II and averaged 25 for the dogs of group IV. Fol- 
lowing Eck fistula formation in 2 normal dogs 
receiving cholesterol in oil, the total plasma cho- 
lesterol rose while the phospholipids fell. Cho- 
lesterol feeding depressed the rose bengal dye 
clearance and elevated the serum phosphatase of 
Eck fistula animals but not of normal dogs. The 
livers of the cholesterol fed, Eck fistula dogs con- 
tained 31% fat and 6.1% cholesterol (wet weight), 
while those of normal dogs fed cholesterol aver- 
aged 8.3% fat and 0.61% cholesterol. The fore- 
going results are interpreted as indicating that 
the Eck fistula dog has a decreased ability to 
catabolize cholesterol and to synthesize phos- 
pholipids. 


Stimulation and elimination of anterior thalamic 
nuclei in man and cat. H. Barrp,* B. Guipert1,* 
V. Reyes,* H. T. Wycts* ano E. A. SPreGE.. 
Depts. of Experimental Neurology and of Pedi- 
atrics, Temple Univ. School of Medicine, and 
St. Christopher’s Hospital for Children, Phila- 
delphia, Pa. 

In view of the favorable effect of excision of the 
cingular gyri in certain psychoses, bilateral lesions 
of the related anterior thalamic nuclei were pro- 
duced in psychotic patients. These nuclei were 
stimulated prior to their destruction by electrol- 
ysis. For comparison the same procedures were 
carried out in cats. Certain similarities could be 
observed in the results of the procedures on the 
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cingular gyrus and on the anterior thalamic nu- 
cleus. Autonomic effects (particularly alterations 
in blood pressure and respiratory inhibition) were 
seen in man on stimulation, and the state of exci- 
tation of some psychotic patients was diminished 
after electrolytic lesions. In cats, stimulation 
produced similar vegetative effects, and extensive 
lesions induced a transitory state of catalepsy and 
a reduced reactivity to noxious stimuli. Further 
animal experiments are now in progress to deter- 
mine whether structures adjacent to the anterior 
thalamic nuclei play a part in the effects observed 
and to study the possible relation of such effects 
to afferent or efferent connections between the 
anterior nuclei and the cingular gyri. 


Status of the conversion ratio as a measure of 
thyroid activity. Kent F. Baus, Joun M. Puit- 
LIPS AND JAMES D. Harpy (introduced by Wm. 
M. Parkins). Endocrine Clinic, Dept. of Radi- 
ology, Hosp. of the Univ. of Pennsylvania, and 
Harrison Dept. of Surgical Research, School of 
Medicine, Univ. of Pennsylvania, Philadel- 
phia, Pa. 

In 1947 Chaikoff, Taurog, and Reinhardt found 
the rate of conversion of 1131 into the protein 
bound iodine fraction of plasma decreased in 
thyroidectomized rats but increased in” normal 
animals previously injected with thyrotropic hor- 
mone. These authors advanced the rate of con- 
version of radioactive iodine into protein bound 
iodine as a measure of thyroid activity. Clark, 
Moe and Adams found this method useful in 
human beings. We have performed this measure- 
ment in 150 patients having widely different levels 
of thyroid activity, and have compared these 
findings with the clinical evaluation, BMR, serum 
protein bound iodine level, and the uptake of 
radioiodine by the thyroid gland in these same 
subjects. In the diagnosis of hyperthyroidism, we 
have found the conversion ratio to be at least as 
accurate as the serum protein bound iodine level 
and more accurate than the uptake of radioiodine 
by the thyroid gland. In the diagnosis of hypo- 
thyroidism we have found the conversion ratio 
unreliable with the low doses of [131 which we used 
(200 microcuries). Nevertheless, it is to be re- 
membered that the BMR, serum protein bound 
iodine level, conversion ratio, and thyroid uptake 
of 1131 measure different facets of thyroid physi- 
ology. Thus the several tests frequently comple- 
ment each other, and under certain circumstances 
all may be useful. 


Thyroxine effects on tissue metabolism. S. B. 
BARKER AND H. M. Kuitaaarp.* Dept. of Physi- 
ology, State Univ. of Iowa, Iowa City. 

Reports in the literature indicate that thyroxine 
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increases the oxygen consumption of most of the 
tissues of the body. This effect is more pronounced 
in the thyroidectomized animal than in, the nor- 
mal; the former thus offers a sensitive test object. 
In order to determine whether any organ, such 
as liver, is essential to the metabolic response of 
other tissues to thyroxine, oxygen consumption 
studies have been conducted on liver, kidney, 
diaphragm, heart and skeletal muscle excised at 
varying times after a single thyroxine injection 
into thyroidectomized rats. The 3 types of muscle 
showed a response at 12 hours, while liver and 
kidney had not been affected. At 24 hours all 5 
tissues studied exhibited 15 to 65% increases in 
oxygen consumption, and thereafter roughly fol- 
lowed the elevation for the whole animal. The in- 
crease in metabolism of these muscle tissues caused 
by thyroxine does not appear to require prior 
activation of either liver or kidney. This evidence 
may be considered as supporting the concept of 
some specialized action of thyroxine directly in 
each tissue, although the hormone may cause the 
release from liver of enzymically active substances 
such as proteins or co-factors. 


Application of isotopes to study of extra- or intra- 
cellular positions of sodium and potassium in 
tissues of young and adult chicks. J.S. BaRLow* 
AND J. F. MaNngry. Dept. of Biochemistry, Univ. 
of Toronto, Toronto, Ontario, Canada. 

There is in the skeletal muscle of 3-day-old 
chicks a large ‘excess’ sodium, i.e. sodium in excess 
of that which exists in the extracellular phase in 
ultrafiltrate concentrations. Although the small 
‘excess’ sodium found in adult muscle is often 
considered to be inside the fiber, this view seems 
untenable when applied to young-muscle for the 
following reasons: 1) The amount is large, result- 
ing in a high intracellular total base; 2) in soaking 
experiments the entire sodium equilibrates with 
Na*, K on Li; 3) the speed of penetration of 
intravenously injected Na* into the entire Na 
phase is faster than that of K* into the entire K 
phase. If the ‘excess’ sodium does exist in the 
extracellular phase the nature of the anion binding 
it is unknown at the present time. In general Na** 
entered the entire Na-containing phase of other 
tissues, (heart muscle, gizzard, liver and brain) 
faster than K*® entered the K-containing phase. 
The rates of penetration of the isotopes into young 
chick tissues were compared with the entrance 
rates into tissues of the adult. The existence of an 
effective blood-brain barrier in a 3-day-old chick 
was clearly demonstrated. 


Cell division block of sea-urchin (Arbacia) eggs 
and its reversal by ATP. Rosert C. BarNetrT 
(introduced by Frankuin C. McLean). Marine 
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Biological Lab., Woods Hole, Mass. and Dept. 

of Physiology, Univ. of Chicago, Chicago, Ill. 

Since 1895, it has been well known that sea- 
urchin eggs fail to divide in the absence of oxygen. 
If energy is necessary to promote cell division, 
then in an environment where there is no oxygen, 
perhaps this energy might be artificially provided. 
It has been found at reduced oxygen tensions such 
that the divisions of the eggs are reduced to 50% 
of normal, that the addition of 10-° m adenosine 
triphosphate (ATP) would restore the division 
rate to normal. Compounds that lack the ‘high- 
energy’ phosphate bond such as inorganic phos- 
phate, adenylic acid, and ATP hydrolyzed in 1 N 
HCl for 7-9 minutes, failed to reverse the anoxic 
division block. Compounds, other than ATP, 
possessing the ‘high-energy’ bond such as pyro- 
phosphate, and inorganic triphosphate were with- 
out effect at the concentrations used. It thus 
appears that ATP may play an important role in 
division in these marine eggs. 


Glucose metabolism by the red cell. Grant R. 
BaRTLETT (introduced by E. M. MacKay). 
Scripps Metabolic Clinic, La Jolla, Calif. 

A tracer quantity of uniformly C'*-labeled glu- 
cose was added to defibrinated human blood and 
the mixture incubated at 38°C. for 3 hours or until 
approximately half of the glucose had been util- 
ized. Lactic acid accounted for 80-90% of the 
glucose used. Ten to 20% of the radioactivity of 
the metabolized sugar remained in the red cells 
after exhaustive washing with isotonic saline to 
remove all of the glucose and lactate. The activity 
was extracted with trichloroacetic acid and pre- 
cipitated from the neutralized extract with barium 
ion. A water-insoluble barium salt, separated from 
ATP and inorganic phosphate, carried 80-90% of 
the non-diffusible radioactivity of the red cells. 
Although not yet conclusively established, the 
compound appears to be a phosphoglyceric acid. 
The effects of various inhibitors on the accumula- 
tion of this carbohydrate intermediate will be 
described. No trace of radioactivity from glucose 
appeared in polysaccharide, protein or fat, a fact 
of some interest in regard to ideas on fermentative 
assimilations. Rat blood gave essentially identical 
results. 


Adrenal cortical activity and hematological 
changes in man during cold acclimatization. 
Davin E. Bass, Davip C. Farner, Ricnarp K. 
BLAISDELL AND FARRINGTON DANIELs, JR. (in- 
troduced by A. H. HeGnaver). QM Climatic 
Research Lab., Lawrence, Mass., and Army Med. 
Dept. Research and Graduate School, Washing- 
ton, D.C. 

Mechanisms of cold acclimatization possibly 
referable to altered adrenal cortical activity were 
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investigated in 12 men exposed to 60°F. for 12 
days, and after a 10-day interval, for another 5 
days. (Men were nude 7} hours daily.) Adrenal 
cortical activity was assessed by direct eosinophil 
counts and uric acid-creatinine ratios. Also meas- 
ured: erythrocyte counts, hemoglobin, hematocrit 
and erythrocyte water. During cold exposures, 
blood was drawn on days 1, 4,8 and 11, immediately 
before entering the cold (8 a.m.), and after 4 hours 
exposure. Controls were at 85°F. Eight a.m. eo- 
sinophils fell significantly below controls on the 
4th and 8th days, respectively; the 11th day of 
initial exposure and the 4th day of re-exposure 
did not differ from controls. Acute exposure (4 
hours) resulted in no marked eosinophil responses. 
Seven to eight a.m. uric acid-creatinine ratios were 
unchanged throughout. However, urine voided 
from 8 a.m. to noon had higher U-A/Cr ratios dur- 
ing cold exposures than during corresponding 
control periods. Erythrocytes gained water after 
4 hours on the 4th day of initial exposure and the 
Ist day of re-exposure periods only. Morning 
hematocrits were higher during the exposure phase 
than controls. Hemoconcentration during 4 hours 
exposure was significantly greater on the Ist than 
on the 11th day. Data suggest modifications of 
degree of hemoconcentration with extended cold 
exposure. Evidence of altered adrenal cortical 
activity is equivocal. 


Determination of arterial oxygen tension in man 
by equilibration through intact skin. J. Percy 
BAUMBERGER AND RoGeER B. GoopFRIEND.* 
Physiology Dept., Stanford Univ. Med. School, 
Stanford, Calif. 

The finger is immersed in phosphate buffer 
solution at 45°C. in a closely fitting test tube. The 
high temperature keeps the finger in hyperemia 
so that the capillary blood is virtually arterial. 
Given sufficient time, the pO» of the buffer solu- 
tion will become equal to the pO: of the arterial 
blood. The pO. of the buffer is determined at 
appropriate intervals by means of the polaro- 
graphic method. Oxygen can pass through the skin 
into the capillaries in either direction judging by 
the fact that the buffer will increase in pO2, when 
in contact with the skin, if it has a low initial pO 
and conversely will diminish in pO: when initially 
this is high. The equilibrium value is found to 
agree with the pO, of alveolar air. Variations of 
the alveolar air were obtained by breathing Oo-N2 
mixtures or by rebreathing; the pO2 by the finger 
method agreed with alveolar air. The O: trans- 
ferred across the skin is about 2x10-* cu.mm/ 
min/mm.Hg pressure gradient/em.? skin surface 
and it therefore requires 15-60 minutes immersion 
of the finger for equilibrium to be established. 
The procedures involved are not disturbing to the 
subject and this suggests usefulness in certain 
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respiratory and circulatory conditions. The devel- 
opment of a similar method for pCO, is underway. 
Adrenal alteration induced by oxygen at high 

pressure. JoHN W. Bean. Dept. of Physiology, 

Univ. of Michigan, Ann Arbor. 

Repeated short exposure of baby albino rats to 
oxygen at high pressure (OHP) interferes with 
normal growth (BEAN AND Baver. Unpublished 
data). This, and the recognition that conditions 
of stress alter the adrenal cortex suggest that such 
exposure to OHP might also induce gross and 
microscopic changes in the adrenals. Experiments 
were therefore carried out in which each of several 
litters of baby and young adult rats were divided 
into test and control groups. The test animals were 
exposed to oxygen at about 70 pounds for several 
minutes followed by a long rest interval, four 
times per day over periods of from 2 weeks .to 
3 months, but in order to avoid convulsions and 
possible death this schedule could not be rigidly 
adhered to. The adrenals of test animals exposed 
over the longer periods followed by 7 months of 
nonexposure, were markedly larger and heavier 
than their controls—some by as much as 90%— 
and grossly were the color of liver. Glands from 
animals killed immediately following the termina- 
tion of the shorter exposure schedules were also 
distinctly larger and heavier than their controls 
but the color was only very slightly darker than 
normal. The results indicate that the adrenals 
are grossly altered by such exposure to OHP, that 
these changes induced by prolonged exposure are 
apparently irreversible, and that the occurrence 
of oxygen convulsions and permanent motor dis- 
abilities induced by OHP may be causally related 
to these glandular changes. 


Influence of alterations in pulmonary arterial CO, 
on pulmonary volume and blood flow. JoHn W. 
BEAN AND W. PorterR Mayo.* Dept. of Physi- 
ology, Univ. of Michigan, Ann Arbor. 

These experiments were performed on isolated 
perfused dog lungs set up in a constant temper- 
ature bath. Transfer of the lung to the perfusion 
circuit entailed only a momentary interruption 
of its circulation. Blood of the desired Pco, was 
administered from reservoir bottles of heparinized 
blood previously equilibrated to the desired ten- 
sion and maintained at constant temperature and 
pressure: Extreme sensitivity of pulmonary flow 
to very minute changes in perfusion pressure 
necessitated rigorous control of the latter. Blood 
flow was recorded kymographically by thermopile 
and volumetric methods along with perfusion and 
intrathoracic pressures. Lung ventilation was 
achieved by negative pressure pump to ‘intra- 
thoracic’ space and was recorded by spirometer 
through tracheal connection with soda-lime cart- 
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ridge. A shift from normal (3% CO: in O2) to high 
CO, (8%-15% in Oz) caused 1) a predominant 
decrease in outflow of blood frequently preceded 
by a slight initial increase; 2) an increased volume 
of the quiescent lung (plethysmographically re- 
corded) ; 3) a decreased intrapulmonary air volume 
(spirometer record in ventilated lung); 4) a de- 
creased blood inflow similar to but not identical 
with that of the outflow. All effects were reversi- 
ble. The decreased flow is attributed to vasocon- 
strictive action of CO, and possibly also to con- 
traction of parenchymal muscle; the increased 
lung volume and decreased intra-pulmonary air 
volume is ascribed to an increased blood reservoir 
capacity of the lung with a consequently decreased 
alveolar volume and to a contraction of paren- 
chymal muscle. 


Estimation of cardiac output by dye method with 
an ear oximeter. Eart F. Bearp,* JoHn W. 
Nicuouson, III* anp Eart H. Woop. Mayo 
Clinic and Mayo Fndn., Univ. of Minnesota, 
Rochester. 

The differential changes in the absorption of 
light in the red and near infra-red produced by 
addition of T1824 to blood, recorded by whole 
blood cuvette and earpiece oximeters (Science. 
December 15, 1950), have been used to obtain 
continuous estimations of concentration of the 
dye in blood flowing from the radial artery and 
in blood of the heat-flushed ear. To assure com- 
plete and constant arterial oxygen saturation, 
subjects breathed 99.6% oxygen; 30-50 mg. of dye 
was injected intravenously, and quantitative ab- 
sorption curves were recorded. The contours of 
simultaneous cuvette and earpiece curves from 17 
normal subjects and 59 patients with cardio- 
vascular abnormalities were qualitatively similar, 
suggesting the possibility of quantitation of ear- 
oximeter curves. For each of 16 normal subjects, 
an earpiece calibration curve was constructed 
assuming linearity and that equal concentrations 
exist in the ear and a peripheral vessel 5 minutes 
after injection. Direct determinations of dye con- 
centration in radial artery blood withdrawn 5 
minutes after injection were used for calibration 
in 10 ‘basal’ subjects, and cardiac indexes obtained 
by replotting earpiece time-concentration curves 
semilogarithmically averaged 3.1+0.2 while those 
from simultaneous cuvette-oximeter curves aver- 
aged 3.2+0.2 1/min/m.? When direct determina- 
tions in oxygenated venous blood were used for 
calibration in the other 6 subjects (heart rate 
67-96/minute) the cardiac index averaged 4.7+0.5. 


Cation exchange resin therapy in edema: its 
limitations in advanced renal disease. WILLIAM 
S. Beck anp Howarp C. GoopMan (introduced 
by W. A. Sptue). Med. Service, Wadsworth Hosp., 
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Veterans Administration Center, Los Angeles, 

Calif. 

Because compensated acidosis is said to develop 
during cation exchange resin therapy used to re- 
duce sodium intake, we have investigated possible 
hazards of its use in patients with edema asso- 
ciated with advanced renal disease where, presum- 
ably, renal mechanisms which compensate for 
acidosis are impaired. WIN 3000, an ammonium- 
liberating cation exchange resin, was administered 
in gradually increasing doses to 2 patients with 
intractable edema, one with chronic congestive 
failure due to mitral stenosis and one with chronic 
constrictive pericarditis. A diuresis was obtained 
in both. The CO, combining power remained 
normal and there occurred no significant changes 
in serum levels of Na, K, Cl, Ca, P, Mg and urea. 
During treatment, excretion of fixed base de- 
creased while ammonia excretion increased. 
Weight loss exceeded that previously achieved 
with dietary sodium restriction and intensive 
mercurial therapy. Resin was similarly admin- 
istered to 2 patients with chronic glomerular 
nephritis in degenerative or ‘nephrotic’ stage with 
intractable edema and serum creatinine levels 
over 5 mg.%. Both developed acidosis with ele- 
vated serum P and urea and decreased Ca. Diuresis 
occurred in only one; however, his profound acido- 
sis (CO, 4.4 mM/].) necessitated alkali administra- 
tion. The second developed moderate acidosis 
(CO 13 mm/I].). In contrast to the patients with 
normal renal function, no rise in urinary ammonia 
excretion above the low control level occurred. 
The results indicate the value of an ammonium 
liberating resin in intractable edema, but empha- 
size its dangers in advanced renal disease. 


Rapid CO, determination with the Pauling O, 
analyzer. Vivian G. BEHRMANN AND FRANK W. 
HartmMan.* Labs., Henry Ford Hosp., Detroit, 
Mich. 

In routine expired air analysis, a gradual ap- 
parent increase in Oz values, resulting from CO, 
loss through rubber bags, was observed. Transfer 
to synthetic butyl bags, which are practically 
impervious to CO, allowed consistent O, values. 
This experience suggested the idea that CO, calcu- 
lation might be possible if the apparent O: increase 
on complete CO, removal were significant. Since 
this proved to be true, the feasibility and accuracy 
of this method has been investigated. The effi- 
ciency of ascarite, KOH solution and soda lime 
in absorption bulbs of variable size and shape was 
tested. The optimum gas flow rate (200 cc/minute) 
and time (2-2} minutes) required for steady read- 
ings were determined. O, content of the original 
sample (A) was read after passing the gas through 
anhydrous CaSO, (drierite) into the analyzer. O» 
percentage, after CO, removal (B) was read by 
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diverting the gas through soda lime, and drierite, 
into the analysis chamber. CO, calculation was 
made by the relationship: CO,.% = (B-A)/B. Re- 
sults on both the C (110-160 mm. range) and the 
E-2 (0-25% range) models were checked by dupli- 
cate Haldane analyses. In 575 analyses (C-Model) 
by one observer, 73% of the total agreed with 
Haldane averages within +.10% while 95% agreed 
within +.15%. On the E-2 instrument, 70% of the 
analyses checked within +.10% while 90% agreed 
within +.15%. A Pauling instrument with a nar- 
rower range and/or greater sensitivity should im- 
prove the accuracy of these data thus affording 
complete respiratory gas analysis within 5 minutes. 


Fatty acid oxidation in the liver cyclophorase 
system. HELMUT BEINERT,* VERNON CHELDELIN 
AND Maria Futp.* Inst. for Enzyme Research, 
Univ. of Wisconsin, Madison. 

Details are provided of a rapid method for pre- 
paring essentially homogenous suspensions of rab- 
bit liver mitochondria, relatively stable, and with 
high cyclophorase activity (Qo, = 40 for citrate). 
Even-numbered fatty acids (except butyric acid) 
give rise to approximately one mole of acetoacetic 
acid per mole of fatty acid. Odd-numbered fatty 
acids below C; and isocaproic acid form no aceto- 
acetic acid. These relations were found to hold 
also for the cyclophorase systems of pigeon and 
rat livers. Ci, label from carboxyl-labeled heptylic 
acid appears in acetoacetic acid added as carrier 
confirming Weinhouse, Gurin and Geyer. The 
isotope data may be explained in terms of equilib- 
ration of C2 units rather than of net synthesis of 
acetoacetic acid. Preparations which oxidize con- 
sistently the lower fatty acids (<C,.) do not 
oxidize consistently the higher fatty acids. The 
problems attending the oxidation of Cis and Cis 
fatty acids will be discussed. Under appropriate 
conditions, the methy! and ethyl esters of fatty 
acids can be oxidized. Phenyl valeric acid can be 
oxidized to hippuric acid in presence of glycine. 


Induction of rancidification in liver tissue by or- 
ganic mercury compounds. REINHOLD BENESCH 
AND Ruts E. Benescu (introduced by Henry 
B. Buty). Dept. of Exptl. Medicine, Northwestern 
Univ. Med. School, Chicago, Til. 

When one part of normal rat liver was ground 
with 10 parts of a 0.005 m solution of an organic 
mercury compound such as p-chloromercuriben- 
zoic acid or Salyrgan, a typically rancid odor 
developed. This process was accelerated by il- 
lumination with visible light. Most experiments 
were therefore performed after illumination of 
the samples for varying lengths of time, usually 
1-3 hours. Fat deterioration was confirmed by the 
conventional Kreis test, which became strongly 
positive after one hour of illumination at room 
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temperature, while control samples remained 
entirely negative. In addition, formation of per- 
oxides was demonstrated by: 1) The coupled oxi- 
dation of carotene, since added carotene was 
destroyed much more rapidly in the mercury 
treated homogenates than in the controls. 2) The 
oxidation of Fe*+* to Fet** and of HI to I; by the 
extracted liver lipids. 3) The polarographic reduc- 
tion of the extracted peroxides. After one hour’s 
illumination the peroxide values of the liver lipids 
from the treated samples ranged from 15-20, 
whereas those from the control samples were zero. 
Perfusion of the intact liver, prior to homogeni- 
zation with the mercurials, greatly reduced ran- 
cidification. Addition of blood partly restored the 
effect. Addition of ascorbic acid (10-50 mg/100 gm. 
liver) profoundly accelerated the mercury induced 
rancidification but had no effect on control homo- 
genates. The amounts of organic mercury com- 
pounds used were sufficient to block all the liver 
-SH groups, as confirmed by amperometric silver 
titration of the treated samples. However, the 
induction of rancidification cannot be ascribed to 
the removal of -SH groups alone, since organic 
mercaptides such as Thiomerin produced the 
effect, whereas other -SH reagents, such as thiol- 
sulfinates, alkylating agents and the disulfide 
Intramine-disuccinate had little or no action. 


Influence of diabetes mellitus on formed elements 
of the blood. GLorra A. BERARDI* AND ALBERT 
S. Gorpon. Dept. of Biology, Washington Square 
College, New York Univ., New York City. 

The effects of pancreatectomy (technique of 
SHAPIRO AND Pincus, ’36) and of alloxan were 
studied upon the peripheral blood elements of the 
rat. Alloxan was administered as a single dose of 
175-200 mg/kg. body weight. Chronic experiments: 
In both groups, no significant alterations in red 
cell counts or fragilities, hemoglobin concentra- 
tions, reticulocyte percentages, total or differ- 
ential white cell counts were observed when deter- 
minations were made at 1-week intervals for a 
period of 6 weeks following initiation of treatment. 
Counts in animals in which the treatments had 
induced marked continuous hyperglycemia were 
similar to those in which the procedures had failed 
to produce a diabetic state. The injection of 1 dose 
of alloxan into partially depancreatized rats nei- 
ther intensified the diabetic symptoms nor pro- 
duced any significant changes in the peripheral 
blood counts. Acute experiments: A drop in red 
cell count and hemoglobin accompanied by in- 
creased red cell fragility and reticulocytosis oc- 
curred as early as 2} hours following administra- 
tion of a diabetogenic dose of alloxan. The anemia 
became marked at 48-72 hours. That alloxan was 
probably inducing an alarm reaction was seen 
from the finding that severe lymphopenia and 
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neutrophilia were present at 2} hours and became 
maximal at 7 hours following drug administration. 
At 48 hours, the differential white cell counts had 
returned to normal. It is concluded that experi- 
mentally-induced diabetes mellitus exerts no sig- 
nificant influence upon the peripheral blood pic- 
ture of the rat. The marked effects induced by 
alloxan in the acute experiment represent prob- 
ably a manifestation of its toxicity. 


Histochemical detection of fatal anticholinester- 
ase poisoning. A. D. Beraner* anv §S. H. 
DuruacHEer. Med. Div., Army Chemical Center, 
and Office of Chief Med. Examiner of Maryland, 
Baltimore. 

Cholinesterase is stable in post-mortem ma- 
terial and is demonstrable by the Koelle-Frieden- 
wald technique. In mice kept at room temperature 
after death no change in enzyme activity was 
noted for 48 hours. Following death from ANTU, 
1080, morphine, KCN, CO, arsenic, Nembutal, 
ether, BAL and acetylcholine, deposition of CuS, 
indicative of cholinesterase activity, at the site 
of the motor endplate was not distinguishable 
from that of the controls. Following death from 
the anticholinesterases DFP, prostigmine, physo- 
stigmine, parathion, TEPP and OMPA, deposition 
of CuS was partially or completely inhibited. 
After physostigmine, parathion, TEPP and OMPA 
less CuS was deposited following an immediate 
autopsy than when the dead animal was kept for 
24 hours at room temperature before autopsy. 
OMPA was more effective as an anticholinesterase 
when the animal did not die too quickly. Cholin- 
esterase in human intercostal muscle is demonstra- 
ble by this technique. It persisted in post-mortem 
material for at least 26 hours at room temperature 
and longer under refrigeration. Jn vitro inhibition 
of human cholinesterase with DFP is demonstrable 
also. 


Problems concerning functions of frontal agranu- 
lar cortex. A. J. BERMAN, FRANKLIN ROBINSON 
AND Karu H. Prisram (introduced by JoHN 
F. Futon). Lab. of Physiology, Yale Univ. 
School of Medicine, New Haven, Conn. 

Certain aspects concerning ablations of frontal 
agranular cortex, namely, importance of locus of 
lesion with special reference to ‘suppressor’ areas 
and mass (or bilaterality) of lesion, remain ob- 
scure. [leven rhesus monkeys were therefore 
trained in box problems requiring sequential re- 
moval of peg and lid to obtain reward. Time scores, 
alternately using suitable restraints to one arm, 
were recorded. Complete resection of precentral 
motor cortex (4 animals) produced severe deficits 
in fine movements of the contralateral upper ex- 
tremity, manifested by increased time scores. 
These deficits receded but persisted for one year 
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and were increased further by adding homologous 
lesions in homolateral cortex. Resections restricted 
to the anterior half of this region (2 animals) 
produced deficits lasting only 2 months, more 
obvious in proximal limb muscles. Resections re- 
stricted to the immediate precentral region (3 
animals) resulted in temporary deficits character- 
ized by incoordination of fine hand movements, 
interfering briefly with rapid hasp-box perform- 
ance. Resection of all frontal agranular cortex 
failed to increase the deficit in problem-box 
performance. However, bilateral resections of this 
extent proved to be totally paralyzing. These 
observations suggest /) locus of lesion in pre- 
central motor cortex determines locus of paresis 
but neither involvement of this cortex nor of other 
frontal agranular cortex relates to ability to per- 
form these learned tasks, with the exception that 
more anteriorly placed lesions interfere with seri- 
ally sequential performance; 2) mass (and bi- 
laterality) are significant only after a certain 
threshold has been passed, and then only in 
affecting duration of disability, awkwardness of 
performance or totality of paralysis. 


Effect of reduced cardiac output on denervated 
kidney. Ropert M. BERNE (introduced by CaRL 
J. Wiccrrs). Dept. of Physiology, Western Re- 
serve Univ. Med. School, Cleveland, Ohio. 
Acute reduction of cardiac output was accom- 

plished in closed-chested dogs, anesthetized with 

pentobarbital or chloralose in from 6-25 days 
after denervation of the left kidney. In some ex- 
periments cardiac output was reduced by a screw 
clamp and in others by distension of a balloon 
introduced into the pulmonary artery via a jugu- 
lar vein. Cardiac output was determined by the 

Fick principle. PAH and creatinine were used to 

measure renal plasma flow (RPF) and glomerular 

filtration rate (GFR), respectively. Sodium was 
determined by a flame photometer (internal stand- 
ard). The right kidney served as the control. 

Renal blood flow (RBF), GFR, sodium excretion 

and urine flow were nearly equal in the two 

kidneys after uni-lateral denervation. The pul- 
monary artery was narrowed to a point giving 
reduced cardiac output associated with a rise in 
central venous pressure and only slight fall in 
mean arterial pressure. RBF fell proportionately 
less than the cardiac output. The blood flow ratio 
of denervated to control kidney remained rela- 
tively constant with only small flucuations in 
either direction in some of the experiments. GFR 
fell to a lesser degree than RBF and returned to 
or toward control values upon release of the 
pulmonary stenosis. The change in GFR was ap- 
proximately equal in both kidneys. Sodium excre- 
tion paralleled changes in GFR and urine flow. 
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Frequency selection in the automatic electro- 
encephalographic control of anesthesia (servo- 
anesthesia). ReGcinatp G. Bickrorp. Lab. of 
Electro-encephalography, Mayo Fndn., Rochester, 
Minn. 

Previous reports from this laboratory have 
demonstrated the possibility of regulating the 
dose of an anesthetic agent by an automatic elec- 
tromechanical device which uses the electro- 
encephalogram as a measure of depth of anes- 
thesia. The continuous quantitation of the electro- 
encephalogram required for this method has been 
obtained by electrical integration of the amplified 
scalp voltage within the frequency pass of the 
electro-encephalogram amplifiers. Increasing ex- 
perience with both animal and human anesthesia 
has reveaied some defects in this servosystem. 
These arise mainly from the fact that the rela- 
tively wide band pass of the amplifiers employed 
has rendered them subject to electrical disturb- 
ances other than those produced by the brain. 
This interference usually occurs at low frequencies 
(0.5-5 cycles) and at 60 cycles. To improve the 
reliability of this system, the changes in frequency 
of the cat’s electro-encephalogram with progres- 
sive deepening of barbiturate anesthesia were 
investigated. They were quantitated by the Walter 
analyzer. These results showed that the maximal 
change in the energy output occurred at 8 cycles. 
A frequency-discriminating circuit sharply tuned 
at this frequency was therefore incorporated in 
the servosystem described previously (BickrorD. 
R. G. EEG Clin. Neurophysiol. 2: 93, February 
1950). The frequency selective system has been 
tested on cats (12) and monkeys (3). Barbiturate 
anesthesia has been maintained in these animals 
from periods up to 3 days. The new system has 
the following advantages: 1) freedom from ex- 
traneous interference, 2) more accurate control of 
anesthesia, and 3) greater simplicity in amplifier 
design. The method has also been applied suc- 
cessfully to the automatic control of barbiturate 
anesthesia in the human being. 


Effect of neurotripsy upon strength of partially 
denervated muscles. S. P. W. Biack anp F. E. 
NULSEN (introduced by J. R. Broseck). Lab. 
of Physiology, Yale Univ. School of Medicine, 
New Haven, Conn. 

The effect of tibial nerve crushing upon the 
strength of partially denervated gastrocnemius 
and soleus muscles was studied in 9 immature 
rhesus monkeys (Macaca mulatta). A complete sec- 
tion of the peroneal nerve was done bilaterally in 
order to destroy the opposing action of the muscles 
causing dorsiflexion of the foot. The power of the 
gastrocnemius and soleus muscles was then deter- 
mined by electrically stimulating the sciatic nerve 
percutaneously and recording the tension devel- 
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oped by the resultant plantar flexion of the foot. 
Then a variable, nearly identical weakness in the 
two legs was produced by bilateral section of one 
or more lumbar anterior roots and usually the 
first sacral anterior root also. The consequent de- 
cline in strength of the muscles was determined. 
At an interval varying from 30-79 days after 
rhizotomy, 7 animals were subjected to a uni- 
lateral neurotripsy of the tibial nerve or its 
branches. Determinations of the strength were 
then made periodically over a minimum time of 
80 days to a maximum of 655 days. The power of 
the gastrocnemius and soleus muscles on the side 
of the neurotripsy occasionally, in time, returned 
in amount greater than that displayed before the 
crush. The strength of the muscles on the un- 
crushed side, however, increased even more during 
that time, presumably by virtue of hypertrophy 
of those muscle fibers remaining innervated after 
the rhizotomy. It is concluded that the occasional 
improvement in strength following neurotripsy 
did not measure up to the improvement occurring 
spontaneously in the identically paralyzed con- 
trol leg. 


Acquired resistance to cold exposure in the rabbit 
and the rat. J. R. Buarr, J. M. DimirRorr AND 
J. E. HInGELEY (introduced by A. D. KELLER). 
Physiology Branch, Army Med. Service Field 


Research Lab., Fort Knox, Ky. 

Groups of 6 rabbits and 12 rats were conditioned 
to moderate cold exposure for a 7-week period. 
The rabbits were housed for 20 hours of each day 
in an ambient temperature of —20°F. (—29°C.), 
while the rats were housed 16 hours daily at 20°F. 
(—7°C.). The foregoing ambient temperatures 
have proved to be the lower range of cold exposure 
which each of these species, when not previously 
conditioned to cold, can tolerate without adverse 
physiological reactions. At the end of the 7-week 
conditioning period to moderate cold, these groups 
of animals, along with similar control groups, were 
exposed to a more severe degree of cold. The rab- 
bits were exposed for an 8-hour period to an 
ambient temperature of —50°F. (—45°C.), and 
the rats for 5 hours at 5°F. (—15°C.). The cold- 
conditioned animals, without exception, tolerated 
the period of exposure to severe cold without 
adverse physiologic responses, namely hypother- 
mia and cold injury (frostbite). On the other hand, 
all unconditioned animals suffered progressive 
hypothermia and second- or third-degree frostbite. 
These observations are interpreted as demon- 
strating 1) that rabbits and rats, under appro- 
priate conditioning to moderate cold, acquire an 
unusual resistance to severe cold exposure, and 2) 
that these two species have different quantitative 
physiological tolerances to cold exposure. 


AMERICAN PHYSIOLOGICAL SOCIETY 15 


Effect of adrenaline on renal excretion of water 
and sodium. Wi.u1am D. Buaxe. Lab. of Physi- 
ology, Yale Univ. School of Medicine, New Haven, 
Conn. 

Experiments were conducted on unanesthetized 
dogs in the post-absorptive state and the usual 
clearance techniques used to estimate renal func- 
tion. So-called hydropenic dogs were those which 
received nothing by mouth and an intravenous 
infusion of 0.9% saline at a constant rate of 0.45 
cc/minute. At other times these dogs received 
initial water and salt loads by stomach tube and 
an intravenous infusion of 0.5% saline at a rate 
of 1.5 or 2.7 cc/minute. In the hydropenic dogs 
0.004 mg/minute of adrenaline had no effect on 
urine flow or glomerular filtration rate but caused 
a marked reduction in the conéentration of sodium 
in the urine with a consequent fall in sodium out- 
put. Similar results were obtained when these 
dogs had received saline by mouth and were 
infused with 0.5% saline. A third dog (made hyper- 
volemic by 0.9% saline by stomach tube and by 
infusion at a rate of 2.7 cc/minute) responded to 
0.004 mg/minute of adrenaline with an initial fall 
in filtration rate and urine flow as well as in 
sodium excretion. During the second 10-minute 
period of a 20-minute adrenaline infusion filtration 
rate usually returned to control values and urine 
flow rose but urine sodium concentration fell and 
sodium excretion continued to decrease. Adrena- 
line appears to have influenced tubular activity 
toward sodium, probably indirectly. 


Antispasmodic action of basic esters and quanter- 
nary derivatives of §-hydroxy acids. E. W. 
BuLaNncHARD, M. H. Enrensere,* J. A. Ramp* 
AND G. R. Treves.* Research Lab., Schieffelin 
and Co., New York City. 

A new series of compounds, basic esters and 
quaternary derivatives of 6-hydroxy acids, have 
been prepared which possess strong antispasmodic 
action against acetylcholine and barium induced 
spasms. The pharmacological activity of 34 of 
these compounds have been compared with that 
of known antispasmodics, such as atropine, papav- 
erine, Banthine and Trasentine. Spasms were 
produced in the isolated rabbit ileum by acetyl- 
choline and barium chloride and in the guinea pig 
ileum by histamine. None of the compounds 
showed significant antihistaminic activity. In gen- 
eral the quaternary methiodides showed greater 
anticholinergic activity than the corresponding 
tertiary hydrochlorides, but the greater musculo- 
tropic action was exhibited by the latter. Several 
of the compounds possess anticholinergic activity 
comparable to that of atropine. Others exhibit 
musculotropic action of the same order as papav- 
erine. Several compounds combine relatively high 
levels of anticholinergic and musculotropic activ- 
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ity. Acute toxicities were determined by intra- 
venous and intraperitoneal injections in mice. In 
general, the quaternary methiodides were about 
4 times more toxic than the corresponding tertiary 
homologs. The intravenous LD; for the tertiary 
hydrochlorides was in the range of 50-80 mg/kg. 
whereas the comparable LD; for the quaternaries 
was 11-25 mg/kg. Complete mydriasis, which wore 
off rapidly, was shown by several compounds fol- 
lowing instillation into the rabbit eye. Prelim- 
inary clinical testing of these indicated desirable 
mydriatic and cycloplegic properties—namely, 
rapid onset of action and rapid recovery of accom- 
modation. The effects of these compounds on 
uterine activity, salivary secretion, and on the 
cardiovascular system were also studied. 


Effect of stimulation of renal nerves on renal 
circulation and function. Metvin A. BiocK,* 
Kuauit G. Wakim AND FRANK C. Mann. Div. 
of Exptl. Medicine, Mayo Fndn. and Mayo Clinic, 
Rochester, Minn. 

Shielded electrodes were placed around the 
renal nerves to study the effects of continuous and 
interrupted electrical stimulation on the circula- 
tion and functions of the kidney. Gross observsa- 
tiums and India ink injections of kidneys in rats, 
rabbits and dogs gave evidence of vasoconstriction 
sufficient to cause the cessation of the flow of 
blood through the kidney for a few minutes fol- 
lowed by rapid recovery. During this recovery 
period the ink perfused segments of the kidney, 
but evidence of a vascular shunt could not be 
demonstrated. Even though nerve stimulation 
caused marked blanching of the renal cortex, the 
medulla remained pink as seen in cross section, 
but in our experiments a perfusion of only the 
medulla was not obtainable. During the recovery 
period, the renal venous blood became cyanotic. 
Renal arteriovenous oxygen differences deter- 
mined only in the dog were found to be increased. 
The extraction ratio of para-amino hippurate 
(PAH) decreased immediately following stimula- 
tion to values ranging from 0 to 66% of the control 
but returned to control values after 45 to 60 min- 
utes of continuous stimulation. Creatinine and 
PAH clearance studies during continuous bilateral 
renal nerve stimulation indicated that the glomer- 
ular filtration rate and effective flow of renal 
plasma decreased greatly during the first half 
hour but returned to control values after approxi- 
mately 2 hours. It was impossible to maintain low 
values for these clearances by interrupted stimu- 
lation. The reduction in volume of urine during 
renal nerve stimulation lasted longer than the 
decrease in clearances in spite of repeated admin- 
istration of fluids. 


Changes in concentration of phosphorus P* in the 
organs of the rat following unilateral adrenalec- 
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tomy. JoserH B. Boatman, JosepH H. SUNDER 

AND CAMPBELL Moszgs. Addison H. Gibson Lab. 

of Univ. of Pitisburgh School of Medicine, Pitts- 

burgh, Pa. i 

Adult female albino rats were unilaterally ad- 
renalectomized, and sacrificed with control ani- 
mals, 28 days later. Both groups were given 
100 wc. P*? 24 hours before removal of adrenal in 
experimental group, and 28 days later, 24 hours 
before sacrifice of both groups. The first removed 
adrenal was compared with the remaining adrenal 
after 28 days and with the adrenals of normal rats 
for rats retention of P* by dip-counting radio- 
assay. The pituitary, thyroid, thymus, liver, ovary 
and brain of both groups were weighed and as- 
sayed for P*? in both groups. Retention of P* ina 
tissue was compared in terms of concentration 
ratios (organ’s % injected activity/organ’s % body 
weight). Significant increases of the concentration 
ratios after 24 hours, of P** administered as inor- 
ganic PO, were seen in the pituitary (+44.5%), 
thymus (+44.3%), and the thyroid (+40.4%), of 
the operated group, compared to control animals. 
No significant changes were seen in the liver, 
ovary and brain. The remaining adrenal of the 
operated animals had hypertrophied to 218% of 
the weight of the removed adrenal, while its 
concentration ratio was 30.8% less, and 28.3% 
below those of the control group. It was concluded 
that adrenal insufficiency created by unilateral 
adrenalectomy resulted in increased inorganic 
phosphate utilization by the pituitary, thymus 
and thyroid and decreased utilization in the 
hypertrophied adrenal tissue. (This work was 
aided in part by a grant from the Sarah Mellon 
Seaife Foundation.) 


Production of experimental endocarditis in dogs. 
J.R.R. Boss, J. D.M. Warao,* J.M.SHarrer* 
AND M. B. Visscuer. Depts. of Physiology and 
Medicine, Med. School, Univ. of Minnesota, Min- 
neapolis. 

In the exploration of the physiologic changes 
occurring with heart failure in dogs having large 
arteriovenous fistulae, many of the animals died 
with endocarditis (P. 8S. E. B. M., 75: 9, 1950). 
As a result, an experiment was started to deter- 
mine if endocarditis could be produced at will 
since its production in animals has hitherto been 
a vexing problem in experimental medicine. Large 
arteriovenous fistulae (iliac with a femoral or 
bilateral iliac) were produced in a series of dogs. 
In 2 weeks, 0.5, 0.05 and 0.005 ec. of a 24-hour 
broth culture of bacteria were injected daily for 
7 days. Six of 7 injected with beta streptococcus 
developed an endocarditis which was proven at 
autopsy. The single failure received minimal 
numbers of bacteria and at autopsy gave clear 
evidence of having fistulae smaller than originally 
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intended. Three of 7 dogs receiving alpha strepto- 
coccus had endocarditis at autopsy. One of 2 dogs 
receiving non-coagulating staphloccus had endo- 
carditis. Of 11 normal controls injected for periods 
up to 43 days with 0.5 cc. of a 24-hr. culture of 
alpha or beta streptococcus, only one (beta) 
showed endocarditis at autopsy. Seven fistula 
control dogs were prepared. No injections were 
made in these animals. They were kept entirely 
free of body vermin and reasonably free of in- 
testinal worms. Although 4 were allowed to survive 
over 5 months, none of these showed endocarditis 
at autopsy. (This work was done in partial ful- 
fillment of requirements for a Ph.D. degree.) 


Coronary artery ligations in anemic and normal 
dogs. J. R. R. Boss, J. D. M. Warao* ann 
H.N. Wricut. Depts. of Physiology and Pharma- 
cology, Med. School, Univ. of Minnesota, Min- 
neapolis. 

In view of the studies of Prinzmetal, the ques- 
tion arose whether the resulting infarct or clinical 
course after a coronary artery interruption would 
be influenced if the oxygen-carrying capacity of 
the circulating blood were markedly decreased. 
Seven selected pairs of dogs were bled; the he- 
parinized blood centrifuged; one of the pair was 
given the plasma fraction; the other was given 
the cellular fraction. This was repeated until the 
one dog had a hemoglobin below 9 gm/100 cc. of 
blood. It was not possible to get the plethoric 
dog’s hemoglobin above 15.5 gm/100 cc. At this 
point the left anterior descending coronary artery 
was ligated aseptically in the region where it 
usually gives off the first branch to the anterior 
left ventricular wall. During the procedure, a 
procaine solution was given slowly intravenously. 
In this series, no dogs were lost on the operating 
table on account of ventricular fibrillation. Three 
of 4 dogs with hemoglobin levels below 8.3 gm/ 
100 ce. died within 12 hours of operation. Of the 
7 dogs with hemoglobin levels above 14.0 gm/ 
100 ce., only one dog died within 12 hours. The 
remaining 10 dogs were killed. Of these dogs no 
differences could be secn in the 2 groups in regard 
to size, distribution or severity of infarction. 


Site of action of ethyl carbamate and sodium 
azide in the living embryonic cell. JosepH HaLu 
Bopine. Dept. of Zoology, State Univ. of Towa, 
Towa City. 

By means of fractional centrifugation tech- 
niques, the effects of ethyl carbamate and sodium 
azide on the oxygen uptake of the intracellular 
constituents can be compared with those for the 
intact grasshopper embryo. Ethyl carbamate and 
sodium azide produce a marked inhibitory effect 
upon the oxygen uptake of the intact embryo, its 
homogenate, the isolated intact nuclei, mito- 
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chondria and microsomes. Methylene blue antag- 
onizes the inhibitory action of ethyl carbamate 
and sodium azide. The 2-4 dinitrophenol, on the 
other hand, produces a stimulating action only 
on the intact embryo and no indications of an 
antagonistic action are evident. Methylene blue 
exerts its stimulating action at the nuclear mem- 
brane while 2-4 dinitrophenol requires the cell 
to be intact to produce its stimulating effects. 


Observations on the flight motor of diptera. 
Epwarp BorTTiGgeR AND EpwiIn FuRSHPAN.* 
Dept. of Zoology, Univ. of Connecticut, Storrs. 
The ‘click’ phenomenon (Biol. Bull. 99: 346) 

has been produced by electrical stimulation and, 

mechanically, by properly directed pressure at the 
wing articulation. Movements of the wings in the 
click are due principally to the action of a simple 
lever system consisting of the scutellum and the 
scutellar bridge. The second axillary sclerite con- 
nects the first axillary sclerite to the mesopleural 
process in such a way that when the process is 
drawn or pushed in the articulation has stability 
in only the up or down position. Records of scutel- 
lar movements after removal of the wings showed 
the operation of the click mechanism undamped 
by wing load. The scutellum moves with increasing 
velocity in either direction until brought to an 
abrupt stop. Velocity builds up slowly at first but 
reaches the click point in one msec. This pattern 
of movement is believed to be the result of the 
increasing mechanical advantage at the wing 
articulation inherent in the click mechanism 
rather than to the time course of a muscle twitch. 
Electrical stimulation frequently initiates flight 
movements. Records of scutellar movement during 
stimulation show that each stimulus starts a burst 
of cycles which are damped out unless a new 
stimulus arrives in time. This effect is due to in- 
creasing tension in the direct, nonfibrillar muscles. 

Increasing frequency produces rough movements 

which cease with the wings in the clicked down 

position. 


Hypercholesterolemia as a possible adrenal re- 
sponse to ascorbic acid. Watter M. Booker, 
Frances Mar Dent* anp Raymonp L. Hayrss.* 
Depts. of Pharmacology and Oral Medicine, 
Howard Univ. Colleges of Medicine and Den- 
tistry, Washington, D.C. 

Experiments (in press) have been reported from 
these laboratories describing increase in serum 
cholesterol in dogs following ascorbic acid admin- 
istration. When adreno-cortical extract was ad- 
ministered along with ascorbic acid, greater and 
more prolonged increases in serum cholesterol 


‘were seen. In order to test further the validity of 


these observations and to propose their signifi- 
cance, it was thought to be important to extend 
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these experiments to another species (rats) using 
groups of animals according to the following plan: 
1) Four groups of rats, containing 3 animals in 
each group were arranged in metabolism cages. 
All groups, except one (control) received ascorbic 
acid 10-100 mg. intramuscularly. One hour, 2 hours 
and 3 hours following ascorbic acid administration 
groups of animals were sacrificed, bled (blood 
pooled) and adrenals removed. Ascorbic acid and 
cholesterol were determined on blood and adre- 
nals. Ascorbic acid was determined also on urine. 
2) Adrenalectomized rats were arranged in groups 
and treated with ascorbic acid as above. Animals 
were sacrificed, bled and determinations made 
according to the above schedule on blood and on 
urine. 3) Adrenalectomized animals were arranged 
in groups and treated with ascorbic acid as above. 
Each group was given 2.5 dog units (0.05 cc.) 
adrenocortical extract/100 gm. of body weight. 
Sacrifices and determinations on blood and urine 
were made as above. The results showed that in 
animals whose adrenals were intact, ascorbic acid 
causes an increase in serum cholesterol, particu- 
larly significant in the second and third hour 
groups. Adrenals from such groups showed steady 
decline in cholesterol with concomitant increase 
in ascorbic acid. 


In vitro incorporation of labeled leucine into the 
proteins of rabbit reticulocytes. HENRy Bor- 
sook, Ciara L. Deasy, Arte J. HAAGEN-Smirt, 
GEOFFREY KEIGHLEY AND Peter H. Lowy. 
Kerckhoff Labs. of Biology, California Inst. of 
Technology, Pasadena. 

Rabbit reticulocytes incorporate labeled leucine 
in vitro very rapidly; rates of 10 wEq/gram of 
protein/hour have been observed. No incorpora- 
tion occurs in mature erthyrocytes or in hemolyzed 
reticulocytes. The leucine is incorporated into the 
hemoglobin and into the other proteins of the 
reticulocyte to about the same degree. In the 
hemoglobin not more than one % of the incor- 
porated leucine was in end positions with its 
amino group free. The rate of incorporation is 
several times faster in serum than in Ringer’s 
solution; the sera of other animals are as effective 
in this respect as rabbit serum. The rate varies 
sensitively with dilution of the serum with Ring- 
er’s solution. On dialysis of the serum, a small 
fraction of the activating principle is in the 
dialysate; the major portion remains with the 
proteins. The incorporation is nearly completely 
inhibited by arsenite and dinitrophenol; partially 
inhibited by anaerobiosis, a,a’-di-pyridyl and 
diethyldithiocarbamate and slightly, if at all, by 
arsenate, azide, and hydroxylamine; the above 
inhibitors were 0.001 m. 


Frequency-intensity curves of human muscle. A 
new method for quantitative electrodiagnosis. 
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H. D. Bouman, B. 8. BAauMGARTNER* AND K. J. 
SHaFFrer.* Univ. of Wisconsin Med. School, 
Madison. 

Frequency Intensity curves for sinusoidal cur- 
rent for both motor and sensory response were 
obtained by cutaneous stimulation in man, in the 
range of 1-20000 cycles. Above 1000 cycles the 
sensory threshold rises much steeper than the 
motor threshhold. From 1000-20000 cycles much 
stronger, less painful contractions can be obtained 
than with commonly employed lower frequencies. 
Below 1000 cycles curves differ from animal re- 
sults. The data were plotted according to Hill 
(n? versus I? for high frequencies, 1/n? versus I? 
for low frequencies). Straight lines were found. 
The high frequency line resembles the curve of 
denuded animal muscle, the low frequency line 
points downward toward the low frequencies in- 
stead of upward. Skin impedance was changed by 
change of electrode size and by mecholy] iontrans- 
fer to the skin. No change in the shape of the 
curve was found. Direct measurement of skin 
impedance and phase angle showed that skin im- 
pedance cannot explain the difference between 
human and animal results. The curve from 1000 
to 20000 cycles can be used as a quantitative 
measure of excitability, its slope being propor- 
tional to the product of rheobase and chronaxie. 
In a series of human muscles in different stages of 
denervation it was found that the slope of the 
curve increases with decreasing muscle strength. 
Measurement of the slope of this straight line 
gives a quantitative determination of muscle ex- 
citability in man, free from errors present in other 
methods in clinical use. 


Mechanism of seizures induced by di-isopropyl 
fluorophosphate (DFP). Wiui1am F. Bouzartu* 
AND Harowtp E. Himwicu. Medical Div., Army 
Chemical Center, Md. 

Curarized artificially respired rabbits were pre- 
pared for electrical recording from the motor and 
limbic cortices, thalamus and caudate nucleus. 
The anticholinesterase drug, di-isopropyl fluoro- 
phosphate (DFP), was injected either by vein or 
in the carotid artery until convulsive patterns 
were observed in the electroencephalogram. DFP 
destroys ChE and presumably causes a pile-up of 
acetylcholine. In the majority of instances grand 
mal-like convulsive patterns appeared in the fol- 
lowing order: first thalamus, then limbic cortex or 
caudate nucleus and finally the motor cortex. 
Grand mal-like seizures in the motor cortex oc- 
curred when the other three areas exhibited the 
fit simultaneously, suggesting the necessity for a 
functional unity within the brain for seizure 
waves, in the motor cortex. Petit mal patterns 
were most common in subcortical structures. 
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Regulation of rate of shortening of myosin B 
threads by magnesium and calcium. WILLIAM J. 
BowEN. Natl. Inst. of Arthritis and Metabolic 
Diseases, Natl. Insts. of Health, Bethesda, Md. 
Skeletal muscle can be dissolved in alkaline 

KCl solution (Weber’s solution). Such a prepara- 

tion is called natural actomyosin (myosin B). For 

these experiments it was purified by precipitation 
in 22 volumes of water, and then redissolved in 

0.6 m KCl. Threads prepared by extruding it from 

a fine orifice retain the ability of the muscle to 

shorten if treated with ATP. The rate of shorten- 

ing of short sections of such threads can be fol- 

lowed by means of a microscope equipped with a 

camera lucida. The rate of shortening is correlated 

directly with the concentration of ATP. Concen- 
trations of ATP between 0.4 and 0.8 um cause less 
than 10% shortening in 5 minutes while concentra- 
tions between 1.6 and 3.2 um cause 30, or more, % 
shortening. The former range of concentrations of 

ATP can be made more effective than the latter 

by adding MgCl, to the suspending medium in 

final concentration of 0.03 m. Conversely, CaCl: 
causes a drastic decrease in the effectiveness of 

ATP. If these in vitro phenomena prevail in the 

intact muscle the release of magnesium and cal- 

cium from an inactive form could regulate.muscu- 
lar contraction. 


Chemical and physical mechanisms involved in 
muscular contraction. Emit Bozitrer. Dept. of 
Physiology, Ohio State Univ., Columbus. 

In muscles previously stored in 50% glycerol, 
ATP in moderate concentrations causes contrac- 
tion (Szent-Gydérgyi), but in high concentrations 
(0.5%) it produces, under certain conditions, rapid 
relaxation and a manifold increase in distensibil- 
ity. Washing the relaxed preparation with saline 
causes the tension to rise again. Thus both phases 
of the response of muscle can be produced by ATP. 
Smooth muscle from the frog’s stomach and frog 
skeletal muscle in iodoacetic acid rigor give simi- 
lar, but weaker, responses. It may be concluded 
that the relaxed state depends on the presence of 
large amounts of ATP, while contraction is due to 
the disappearance of part of the ATP. The equiva- 
lent of normal contraction in the simplified system, 
therefore, is not the contraction produced by low 
concentrations of ATP, which starts out with a 
state of rigor, but rather the contraction of a 
preparation which has been brought into a relaxed 
state by ATP and which is washed with saline. 
The results agree with the assumption that relaxa- 
tion is due to the resynthesis of ATP and its 
adsorption by the contractile proteins. That relax- 
ation of skeletal muscle is not a purely mechanical 
process is shown by the study of the effect of 
stretching during relaxation (J. Cell. & Comp. 
Physiol. 8, 1936). In smooth muscle, on the con- 
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trary, relaxation is controlled by the viscous 
properties of the contractile elements as shown 
by the observation that the drop of tension after 
passive stretch and during isometric relaxation 
follows the same time course (J. Cell. & Comp. 
Physiol. 18, 1941). 


Collective end-plate potentials as analogy of gen- 
eration of neurocellular current. CHar es R. 
BRASSFIELD AND WILLIAM W. STEINBERGER.* 
Physiology Lab., Univ. of Michigan, Ann Arbor. 
The isolated sartorius nerve muscle preparation 

of the frog was used to study the summed activity 
of motor end plates. The electrical responses were 
recorded by a d. c. amplifier—cathode-ray oscil- 
lograph—camera combination. End plate poten- 
tials were produced in the curarized (1:100,000) 
preparation using both single volleys and repeti- 
tive stimulation. Prostigmine produced changes in 
the end plate potential in response to single vol- 
leys in keeping with the theory of the generation 
of neurocellular current by the neuron cell body. 
Both the rising and decaying phases of the end 
plate potentials were prolonged by all concentra- 
tions studied (up to 3.3 X 10-5 m). The magnitude 
of the response was increased as well. With repeti- 
tive stimulation, temporal summation of poten- 
tials occurred, similar to that described by other 
workers for sympathetic ganglia. There was a 
prolongation of both rising and decaying phases 
as with single volleys. In contrast to prostigmine, 
acetylcholine and carbon dioxide were found to 
have a depressing action on the magnitude of the 
end plate potentials produced by single volleys 
and by repetitive stimulation. 


Lipids in human cervical mucus. Mary A.icre B. 
BRECKENRIDGE* AND W. T. PoMMERENKE. Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

To further characterize the chemical nature of 
human cervical mucus and its function in the 
fertilization process, the lipids of the mucus have 
been determined throughout the intermenstrual 
cycle in normal adult women. Total lipid averages 
2.9% of the dry weight of the mucus, 0.082% of 
the wet weight. The average cholesterol content is 
0.47% of the dry weight, 0.013% of the wet weight. 
The lipid phosphorus averages 29 mg.% on a dry 
weight basis, 0.79 mg.% wet weight basis. Histo- 
logical staining of mucus smears reveals no locali- 
zation of these lipids. During the ovulatory phase 
of the cycle when the total output of the mucus 
is increased tenfold, the concentration of lipid 
phosphorus is lowest both on a dry weight and a 
wet weight basis. 


Mechanism connecting impulse conduction and 
oxygen metabolism in peripheral nerve. D. W. 
Bronk AND F. Brink. Jenkins Labs. of Bio- 
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physics, Johns Hopkins Univ., Baltimore, Md. 

By the use of inhibitors of oxidative enzymes 
there have been revealed some details of the reac- 
tion mechanism that intervenes between the elec- 
tro-chemical processes immediately associated 
with conduction of impulses and the reaction 
involving oxygen directly. The steady-state rates 
of oxygen uptake by frog nerves treated with 
inhibitors were measured at several frequencies 
of impulses. In addition, the transients between 
such steady states of oxygen metabolism were 
recorded. The increment in rate of oxygen uptake 
at 50 impulses per second was reduced about 50% 
when nerves were exposed to modified Ringer’s 
solution containing chloretone at a concentration 
of 2 mm. The percent inhibition was less the lower 
the frequency of the impulses. The time constant 
for the rise to steady-state rate at each frequency 
was prolonged as was that for the return to the 
resting rate when the imposed activity was ter- 
minated. At 2 mm concentration of chloretone the 
rate of oxygen metabolism of resting nerve was 
reduced about 15%. At a concentration of 4 mm 
the resting rate was reduced 40% and there was 
no increase of this rate during 30 minutes of activ- 
ity at 100 impulses per second. These results indi- 
cate that chloretone inhibits an enzyme in a 
reaction located between the oxidative reaction 


directly affected by impulses and the reaction 
using oxygen. The actions of chloretone on nerve 
will be contrasted with those previously reported 
for sodium azide. 


Characteristics of muscle responses to pyramidal 
stimulation. Joun M. Brooxuart. Dept. of 
Physiology, Univ. of Oregon Med. School, Port- 
land. 

The pyramidal tracts, at the level of the medulla 
oblongata, have been selectively stimulated in 
decerebrate and lightly anesthetized cats and 
lightly anesthetized macaques. Multiple shocks, 
of controllable form, frequency and train duration 
were applied to the ventral surface of one pyramid 
or by means of stereotactically oriented electrodes. 
Contralateral muscle responses were recorded 
from selective bipolar electrodes imbedded in the 
reacting muscles and registered on a dual cathode 
ray oscilloscope. No limb muscles have responded 
to single shocks applied to the pyramid. The 
duration of pyramidal tetanization required for 
threshold activation of a muscle is constant under 
controlled experimental conditions for any partic- 
ular animal. This duration threshold varies for 
different muscles at any one combination of 
stimulus parameters, but varies with changing 
stimulus parameters. Preliminary data indicate 
that duration threshold is characteristic of an 
entire muscle and does not vary from motor unit 
to motor unit. Preliminary data may be inter- 
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preted as indicating differences in the spinal dis- 
tribution of large as compared to small diameter 
fibers of the pyramidal system. (Supported, in 
part, by a research grant from the National Insti- 
tutes of Health, Public Health Service.) 


Cardiac arrest in dogs following a rapid fall in 
alveolar carbon dioxide tension. E. B. Brown, 
JR. AND FLETCHER A. MILLER.* Depts. of Physi- 
ology and Surgery, Univ. of Minnesota, Min- 
neapolis. 

Mongrel dogs were anesthetized with sodium 
pentothal and tracheotomy was performed. Con- 
trol electrocardiograms were made using the three 
limb leads and the dog was then connected in an 
open system to a balanced spirometer filled with 
30% carbon dioxide in oxygen. A continuous elec- 
trocardiogram was made for the first 5 minutes 
after starting the animal on 30% carbon dioxide 
and short tracings were made at intervals during 
the exposure. At the end of 2 hours the carbon 
dioxide concentration was increased to approxi- 
mately 40% and this was continued for another 2 
hours. At the end of this time the dog was changed 
to breathing air and hyperventilated by means of 
a positive pressure respirator. Starting at the 
moment the change from high carbon dioxide to 
air was made, a continuous electrocardiogram was 
taken until the dog died or the tracing appeared 
to be returning to normal. With this procedure 7 
of 10 dogs died in cardiac arrest within 2}-10 min- 
utes after changing from carbon dioxide to air. 
Irregularities in cardiac rhythm, usually prema- 
ture systoles, appeared in 30 seconds to 4} minutes. 
Marked electrocardiographic changes were also 
noted in the case of the 3 dogs that survived. 
Conspicuous among these changes were premature 
systoles, broadening of the R wave, and partial 
atrio-ventricular block. 


Differentiation of black- and red-dispersing fac- 
tors from the brain of the fiddler crab, Uca. 
FrANK A. Brown, JR., AND MILTON FINGERMAN. 
Dept. of Biological Sciences, Northwestern Univ., 
Evanston, Ill. 

Brains of Uca pugilator were dissected out, 
smeared to a thin film on a coverslip, and allowed 
to dry completely. The coverslip was then shaken 
for 5 minutes in a test tube containing absolute 
isopropy! alcohol. The alcohol was decanted and 
evaporated. Sufficient sea water was then added 
to the evaporating dish to give a concentration 
of one brain/0.15 ml. The same volume of sea 
water was then used to extract the original brain 
smear once more. The resulting alcohol-soluble 
and aleohol-insoluble fractions were assayed upon 
eyestalkless Uca pugilator whose black and red 
chromatophores contained concentrated pigment. 
Each assay animal was injected with 0.05 ml. of 
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extract and the average chromatophore state ob- 
served during the succeeding 2 hours. The alcohol- 
soluble fraction had much black-dispersing ac- 
tivity and little red-dispersing activity. The 
alcohol-insoluble fraction had less black-dispers- 
ing activity and more red-dispersing activity than 
the former. It was concluded, therefore, that the 
red-dispersing and black-dispersing actions of ex- 
tracts of the brain are due to two separate prin- 
ciples. 


Acute experiments on the disposition of inhaled 
C“O,. Austin M. Brurgs aNd AGNEs N. 
Srroup.* Div. of Biological and Med. Research, 
Argonne Natl. Lab., Chicago, Ill. 

By means of tracheal cannulation, rats and mice 
were permitted to inhale CO, at a relatively 
constant concentration in air for 30-60 minutes. 
Measurements were made of the clearance of the 
radioactive gas from air into the animals, and of 
the rate of respiratory loss during the period fol- 
lowing cessation of exposure, when room air was 
being inhaled. The results indicate that the rap- 
idly exchanging carbon compartment is composed 
of at least two portions, of which only one (pre- 
sumably blood and soft tissue bicarbonate) is 
directly in equilibrium with alveolar air. Bone 
carbonate is probably the major compartment 
involved. As a result of this complexity, the rate 
of loss of C4 after the exposure period is much less 
than the rate of uptake during exposure. By as- 
suming a three-component system, which is the 
simplest that can be involved, the findings are 
closely approximated by means of a model. 


Demonstration of differential effects on pulmonary 
and systemic arterial pressure induced by 
breathing low-oxygen mixtures. Howarp B. 
BuRCHELL AND Earut H. Woop, Mayo Fndn., 
Rochester, Minn. 

In 3 of 4 patients with a patent ductus arteriosus 
and associated pulmonary hypertension, transient 
reversals in direction of flow through the ductus 
could be induced by the breathing of low-oxygen 
mixtures. The studies afford further evidence that 
the pulmonary resistance in unanesthetized hu- 
man beings varies in the opposite direction to the 
oxygen content of the inspired gas. In the first 
subject, age 36, the pulmonary and systemic ar- 
terial pressures were approximately equal. When 
100% oxygen was breathed, the oxygen content of 
right radial arterial blood was identical to that 
of femoral arterial blood. When air, 12% oxygen 
and 8% oxygen were breathed, however, there was 
& progressively greater difference between the 
femoral and radial arterial blood amounting to 1.0, 
3.6, and 4.0 volumes % less oxygen in femoral than 
in radial arterial blood, respectively. Studies on 
two other occasions yielded similar results. The 
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second patient, 34 years old, had a pulmonary 
arterial pressure of 70/47 mm. Hg. The oxygen 
content of the right radial and femoral arterial 
samples were, respectively: breathing 100% oxy- 
gen, 15.8 and 16.1; breathing air, 13.4 and 13.5; 
breathing 10% oxygen, 2.8 and 1.3 volumes %. In 
this instance, after 5 minutes of breathing 10% 
oxygen, there was practically complete exclusion 
of the lungs from the circulation, the oxygen con- 
tent of arterial blood reaching nearly the same 
very low oxygen content as pulmonary arterial 
blood. The third patient, age 21, had a very slight 
reversal of flow through the ductus induced by the 
breathing of 12% oxygen. 


Membrane potentials of the cat auricle and their 
response to parasympathomimetic drugs. A.S. V. 
BurGEN AND K. G. Terrovux.* Dept. of Physi- 
ology, McGill Univ., Montreal, Quebec, Canada. 
The membrane resting and action potentials of 

the isolated cat auricle are readily recorded by 
micro-electrodes inserted through the endocardial 
surface. The mean resting potential measured in 
276 fibres was 59 mv. and the mean action potential 
61 mv. Although the action potential frequently 
reverses the membrane potential, in many fibres 
whose resting potentials were within the usual 
limits and which were apparently in good condi- 
tion, reversal did not occur. Small amounts (10°, 
10-7 gm/ml.) of acetylcholine and carbamylcholine 
produced striking changes in the action potential. 
Its rate of rise and especially of fall were greatly 
increased and the total duration of the deflection 
reduced. When the amount of drug was increased 
further, the height of the action potential progres- 
sively declined, but even with the highest concen- 
tration used (5 X 10-5 gm/ml.), conduction was 
well maintained. There was no evidence that these 
compounds decreased the resting potential. These 
effects were rapidly and completely reversed by 
atropine. 


Permeability of the urinary bladder to radio- 
active mercury, calcium and sulfur. L. E. 
Buraess,* D. T. Roure, P. F. Hann, E. E. 
Hotmes* ano FE. L. Carotuers.* Dept. of 
Physiology and Cancer Research Lab. Meharry 
Med. College, Nashville, Tenn. 

We have previously shown (Federation Proc. 9: 
20, 1950), that the urinary bladder of dogs was 
permeable to radioactive phosphorus and mercury. 
In the current experiments we have investigated 
the permeability of the urinary bladder to con- 
centrations of Hg?®? as HgCl. (20 mg/ecc. and 
10 mg/ce.), Ca“ as CaCl, (18.4 mg/ce. and 9.2 mg/ 
ec.) and 8% as Na»SO, (0.0500 mg/ec. and 0.0244 
mg/cc.) instilled into the urinary bladder accord- 
ing to the technic previously described. The 
analyses for the radioactive isotopes were made at 
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hourly intervals for 5 hours on samples of urine 
simultaneously collected from both ureters. The 
blood showed a rapid uptake of Hg*®? in both 
concentrations. There seemed to be a slightly 
greater uptake of Hg?** with higher concentration. 
The uptake of Ca* by the blood reached its peak 
at the first hour in both concentrations. The peak 
of higher concentration Ca“ was much greater 
than that at lower concentration. There was rapid 
uptake of S* in the blood at high concentration 
until the third hour. In low concentration, S* 
uptake was gradual, reaching its peak at the third 
hour and remaining nearly constant until the fifth 
hour. The amount of excretion of Hg?®*, Ca* and 
S* by the kidneys as revealed by analysis of 
ureteral urine, increased with the higher concen- 
trations of isotopes instilled into the bladder. 


Protective action of some sulfur-containing and 
sulfur-free compounds against x-ray damage in 
bacteria. W. T. Burnett,* G. E. StTapLeton* 
AND A. HoLLAENDER. Biology Div., Oak Ridge 
Natl. Lab., Oak Ridge, Tenn. 

A detailed survey designed to discover addi- 
tional substances which will materiaily reduce the 
degree of damage produced in biological material 
by ionizing radiations has shown that a wide 
variety of chemical compounds have the ability to 
modify quantitatively the lethal action of x- 
radiation on Escherichia coli. Compounds which 
have been found to afford protective action to this 
microorganism include 2,3-dimercaptopropanol 
(BAL), methionine, mercaptosuccinic acid, glyc- 
erol, propylene glycol, triethylene glycol and 
certain derivatives of furfural. Hollaender, Staple- 
ton and Martin (Nature, in press) reported pre- 
viously that pretreatment with cysteine and 
glutamic acid gives some protection. Cysteine, 
BAL and the glycols have been studied in detail. 
With the sulfur-containing compounds, it would 
appear that 0.02 m is a limiting concentration in 
either oxygen- or nitrogen-saturated suspensions. 
Moreover, protection with cysteine and BAL, 
alone or in combination up to 0.02 Mm, is propor- 
tional to the sulfhydryl content. The glycols 
showed a linear relationship between protective 
action and concentrations up to about 20%. 
Triethylene glycol, added to BAL at the 0.02 m 
level, gave additional protection which was pro- 
portional to the concentration, indicating that 
different mechanisms may account for the protec- 
tion afforded by the glycols and by the sulfhydryl- 
containing compounds. 


Prophylaxis of experimental renal malignant hy- 
pertension with crude and semipurified hog 
renins. RicHarp O. Burns, Jr.,* Bess G. Os- 
Goop* aND G. E. WaKkeERLIN. Dept. of Physi- 
ology, Univ. of Illinois College of Medicine, 
Chicago. 
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Crude and semi-purified hog renins and control 
crude hog liver extract were injected intramuscu- 
larly daily for 3 months prior to simultaneous 
bilateral renal artery constriction and subse- 
quently during survival for a maximum of one 
month. Six groups of dogs were studied: group [, 
untreated malignant hypertensive controls; group 
II, crude liver extract; group III, crude renin 
from whole kidney (2.0 pu/kg/day); group IV, 
semi-purified renin from whole kidney (10 pu/kg/ 
day); group V, crude renin from renal cortex 
(2.5 pu/kg/day); group VI, semi-purified renin 
from cortex (10 pu/kg/day). Results were as 
follows: 


Protected against 
Group No.of Hypert. Death Lesions 
Dogs % % % 
I 13 0 0 0 
II 3 0 33(?) 0 
III 4 0 0 33 
IV 4 25 25 67 
V 17 30 55 100 
VI 6 67 0 67 


Protection against hypertension showed no corre- 
lation with the antirenin titer in group IV, but 
a high correlation in groups V and VI. No corre- 
lation was found between the antirenin titers and 
protection from death or arteriolonecrotic lesions. 
The evidence suggests that the non-renin fraction 
of renal cortex in the absence of medulla protects 
from death and arteriolonecrotic lesions. 


Extreme hypercholesteremia following adminis- | 
tration of cholic acid to the bile duct ligated rat. 
Sanrorp O. ByeRS AND MEYER FRIEDMAN. 
Harold Brunn Inst. for Cardiovascular Research, 
Mount Zion Hosp., San Francisco, Calif. 
Ligation of the bile duct of the albino, Long- 

Evans, or Sherman strain rat results in a 200- 

400% increase in plasma cholesterol concentration 

within 72 hours, together with a 400-800% increase 

in bile acids. If the liver and its circulation remain 
intact, the cholesteremia is unaffected by starva- 
tion, diet, or abdominal surgery, including dener- 
vation of the liver. Oral administration of large 
amounts of cholic acid daily for 3 days, however, 
results in extreme hypercholesteremia. The data, 
expressed in mg.% cholesterol, follow. Before 
ligation: 48 (av. of 10 rats). After ligation: No 
cholic acid, 100-201 (range of 16 rats); 50 mg. 
cholic acid, 456 (av. of 15 rats); 100 mg. cholic 

acid, 602 (av. of 27 rats); 150 mg. cholic acid, 580 

(av. of 26 rats); 200 mg. cholic acid, 709 (av. of 

6 rats). Plasma bile acid concentrations at 72 

hours after ligation ranged from 22 to 224 mg.%. 

Higher plasma cholesterol values tended to be 

associated with higher plasma bile acid values. 

It is suggested that accumulation of bile acid is 
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one of the causes of hypercholesteremia in the bile 
ligated rat. 


Differential vagal responses as demonstrated by 
ECG. B. CaLesnick AND N. H. Smita (intro- 
duced by M. E. MAxFIELD). Dept. of Pharmacol- 
ogy, Hahnemann Med. College, Philadelphia, Pa. 
Healthy mongrel dogs were anesthetized with 

morphine sulfate and chlorobutanol and the vago- 

sympathetic nerves were electrically stimulated 
with an inductorium. Continuous electrocardio- 
grams, using a direct ink-writer, were taken of 
the animals during these investigations. After 
adequate controls, procaine HCl was administered 
by slow infusion at a constant rate of 1 mg/kg/ 
min. The intact nerves were then alternately 
stimulated every minute after the start of the 
infusion. Invariably, the left vagal response was 
initially blocked and finally, when a total of 20 
mg. of this drug was administered, it was observed 
that stimulation of either the right or left nerve 
produced apnea but failed to elicit the classical 
cardiovascular response. Acetylcholine was also 
blocked at this dosage. The pressor action of 
epinephrine was observed to be prolonged. The 
slow infusion of procaine HCl resulted in a slight 
fall in blood pressure; whereas, a single injection 
of the same dose produced a hypotension, brady- 
cardia and apnea. The continuous electrocardio- 
graphic recordings during the slow infusion of 
procaine HCl also demonstrated the following: 

1) acetylcholine simulated left vagal stimulation; 

2) asphyxia resulted in an initial left vagal block; 

3) asphyxia prior to the procaine infusion termi- 

nated the studies in a respiratory death at ap- 

proximately a dose of 10-15 mg/kg. 


Use of a new respirometer in studying the effects 
of adrenocortical extract on total metabolism. 
Tuomas B. CaLHOON* AND CLIFFORD A. AN- 
GERER. Dept. of Physiology, Ohio State Univ., 
Columbus. 

A new type of respirometer has been developed 
in this laboratory for the measurement of the 
oxygen consumption of aquatic and amphibious 
animals. It has several advantages over the Wink- 
ler technique : determinations can be made, contin- 
uously, for several hours; a better linear relation 
can be produced between oxygen consumption and 
time; it allows a direct reading of the oxygen con-* 
sumed. The principle is based upon making de- 
terminations of volume change at an original 
pressure level. Any decrease in pressure is com- 
pensated by a decrease in tota! volume of the 
apparatus, which is effected by an appropriate 
movement of calibrated syringes. The apparatus 
consists cf a 500-ml. animal chamber. There are 3 
outlets from this chamber. The first is a sidearm 
containing a CO, absorber. The second leads to an 
index-marked capillary filled with an indicator 
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solution. This tube is closed by a compensatory 
flask attached to its distal end. The third outlet 
leads to the measuring device which consists of an 
air-tight syringe calibrated in 1/100 of a ml. A 
comparison of the Winkler method and this respir- 
ometer was made using the oxygen consumption of 
goldfish. Using this apparatus, we have reported 
a series of investigations on the effects of various 
dosages of sesame oil and adrenocortical extract 
on the oxygen consumption of goldfish. (Anat. 
Rev. Suppl. 105: 142, 1949; Endocrinology 46: 327, 
1950; Federation Proc. 9: 21, 1950). Further studies 
are in progress on the effects of various dosages of 
adrenocortical extract on the oxygen consumption 
of frogs. These results support our previous sug- 
gestions that adrenocortical] extract in the dosages 
used depresses the total metabolism of coldblooded 
animals. 


New operational procedures in the study of the 
cerebral cortex. BERRY CAMPBELL. Dept. of 
Anatomy, Univ. of Minnesota, Minneapolis. 
Methodology and theory are discussed and il- 

lustrated whereby a more operational approach 

may be made to the study of the cerebral cortex. 

A re-evaluation of the problem of the laminar 

structure has shown the inadequacy of the present 

methods in that they 1) necessitate logical as- 
sumptions being made as to layer structure prior 
to the derivation of data, and 2) rely upon verbal 
and subjective description. It is shown to be pos- 
sible to present quantitative expression of the 
cortical pattern by plotting as continuous curves 
various well chosen parameters (cell frequency, 
cellular area, myelin density etc.) against depth 
from surface to base of the cortex. Similar tech- 
niques applied to the problem of areal variation 
of structure have shown the inadequacy of the 
parcellation concept. Reinterpretation of data 
from the literature and information newly derived 
has lead to the formulation of a cortical map of 
completely different nature and import than those 
hitherto drawn. As a basis, the cortex is considered 
a continuum with characteristic architectural 
gradients distributed in a systematic and meaning- 
ful pattern. The maxima of the structure altera- 
tion gradients are at the central fissure, the edge 
of the striate area, and the rhinal fissure. Large 
areas of minimal change are found in the frontal 
lobe, the parieto-temporal region, and within the 
striate area. Application of these operational at- 
tacks are shown to the problems presented by 
comparison of one brain with another (relative to 

Gaussian variation), of the brains of psychotic 

with the sane, one age with another, and of one 

species with another. 


Urinary 17-ketosteroids in chronic liver disease. 
A. Cantarow, K. E. Pascuxis, T. L. Witi1ams* 
AND W. P. Havens, Jr.* Jefferson Med. College, 
Philadelphia, Pa. 
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Data have been obtained on the daily urinary 
excretion of free and total neutral 17-ketosteroids 
in normal subjects and patients with hepatic dis- 
ease before and for 7 days after a single injection 
of 200 mg. testosterone propionate. The pre-injec- 
tion values for total 17-ketosteroid were lower and 
the proportion existing in the free state was higher 
in patients with liver disease than in normal sub- 
jects. The calculated recovery, as 17-ketosteroid, 
of 200 mg. testosterone propionate was 12.8-59.6% 
in the normal subjects and 9.5-40.9% in those with 
liver disease. The maximum 24-hour excretion in 
free form was much higher in the latter group (1.5- 
10.9 mg., as compared to 0.6-0.9 mg. in the con- 
trols), as was the percentage of the total excreted 
in the free state (7.7-36.2%, as compared to 1.5- 
3.4% in the controls). These data suggest that 
conjugation of metabolites of testosterone is im- 
paired in subjects with chronic liver disease. 


Decomposition products of irradiation of purines 
and pyrimidines. ATTILIo CANZANELLI AND 
Davin Rapport. Dept. of Physiology, Tufts 
College Med. School, Boston, Mass. 
Adenosine-3-phosphate, adenine, hypoxanthine, 

uracil and thymine have been irradiated in phos- 
phate buffered solution at pH 7.4 in concentration 
of 5 X 10° m with a G.E. low intensity ultraviolet 
germicidal lamp for a period of about 18 hours. 
At this time, as we have previously shown, the 
above substances have completely lost their spe- 
cific ultraviolet absorption spectra. Under these 
conditions there is approximately a mol of am- 
monia produced for each mol of adenine and 
adenosine-3-phosphate irradiated. However, most 
of this probably does not result from deamination, 
since the oxypurine hypoxanthine yields almost as 
much ammonia. Irradiation of the pyrimidines, on 
the other hand, gives rise to a very small ammonia 
production, from which it may be inferred that at 
least the greater part of the ammonia derived from 
the purine nucleus comes from the imidazole ring. 
A relatively small amount of urea is produced 
from all of the substances; more from thymine 
than from the others. Additional substances which 
are neither urea nor allantoin, but which react 
with diacetyl monoxime, are produced in variable 
quantities. These chromogens have not yet been 
identified. 


Further evidence of an inverse relation between 
body weight and fecundity in rats. A. J. CARLSON 
AND F.. Hoeuzev.* Dept. of Physiology, Univ. of 
Chicago, Chicago, Il. 

This report concerns the effect of segregation 
and isolation on gain in weight and on the con- 
ception time of littermate rats mated when 97 to 
138 (av. 120) days old. The number of days be- 
tween mating and casting of first litters, less a 
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gestation period of 22 days, is regarded as concep- 
tion time. As in previous fertility studies (Federa- 
tion Proc. 9: 354, 1950; Am. J. Physiol. 163: 703, 
1950), rats raised on three diets were used but the 
data obtained with our richest diet were too 
meager to be of any value as the reproduction of 
rats on this diet ceased completely during the 
present study. Data were easily secured on 10 
segregated and 10 isolated littermate pairs of rats 
on our bulky but otherwise rich diet and on our 
high-cereal, least rich or relatively poor diet. The 
isolated rats on both diets gained more weight 
and had longer conception periods than their 
segregated littermates but the increases were 
greater in the rats on the high-cereal diet. That is, 
the isolated rats on the bulky diet gained only 
11% more weight (P approx. 0.2) and had a con- 
ception time only 25% longer (P 0.5-0.6) than their 
segregated littermates while the isolated rats on 
the high-cereal diet gained 21% more weight (P < 
0.01) and had a conception time 141% longer 
(P < 0.05) than their segregated littermates. The 
increase in conception time therefore seems to be 
partly proportional to the gain in weight. 


Dependence of steady-state rate of oxygen metab- 
olism on frequency of conducted impulses in 
peripheral nerve. F. D. CarLtson* ANb F. BRINK. 
Jenkins Labs. of Biophysics, Johns Hopkins 
Univ., Baltimore, Md. 

The increase in the steady-state rate of oxygen 
uptake accompanying the conduction of impulses 
in frog (R. pipiens) sciatic nerve has been deter- 
mined with the flow respirometer (CARLSON, 
Brink, Bronk. R.S.7. 21: 923, 1950). The increase 
in the steady-state uptake of oxygen approaches 
a limiting value with increasing frequency. On the 
basis of threshold and action potential area corre- 
lations it is concluded that the observed depend- 
ence of the steady state of oxygen uptake on 
stimulation frequency is associated with the activ- 
ity of the A-a fibers. The increase in the steady- 
state rates of oxygen uptake +a.d. at 20°C. are: 
0.12 + .04, 0.24 + .11, 0.43 + .10, 0.77 + .16, 1.10 
+ .24, 1.07 + .07 um per gram-hour for frequencies 
of: 4.2, 8.9, 16.8, 44.0, 95.0, 195.0 conducted vol- 
leys per second, respectively. The curve of Feng 
and Hill (Proc. Roy. Soc. London s. B 113: 356, 
1933) yields the following values for the increase 
in steady-state heat production (R. esc. at 
19°C.): 10, 16, 26, 32, 36, 39, 40 micro-calories 
per gram-second for frequencies of 10, 20, 40, 60, 
80, 100, 120 shocks per second, respectively. Com- 
parison plots of increased ‘steady-state oxygen 
uptake and increased steady-state heat produc- 
tion versus frequency of stimulation agree well 
within the limits of experimental error although 
the heat production calculated from the observed 
oxygen uptakes is about 15% low, based on a 
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calorific equivalent of 4.85 calories per cc. of 
oxygen. 








Functional changes in the feline bladder after 
interruption of the parasympathetic innervation. 
Frank G. CARPENTER (introduced by Magnus 
I. GreGersEN). Dept. of Physiology, Columbia 
Univ. College of Physicians and Surgeons, New 
York City. 

The successive introduction of fluid into the 
bladders of 6 cats under bulbocapnine produced 
small increases in intravesical pressure. At a vol- 
ume of 40 cc. the pressure was 5-6 cm. H.O and 
sustained detrusor contraction occurred. Com- 
parison of these curves with 22 obtained under 
light pentobarbital anesthesia shows that at com- 
parable bladder volumes the same intravesical 
pressures were found. In these animals detrusor 
contraction occurred at 60-130 cc. volume and 
about 10 em. H.O pressure. After sacral root 
infiltration with 3% procaine, the volume-pressure 
curves of 7 cats anesthetized with pentobarbital 
were essentially the same as those obtained on 
normal bladders. Detrusor contraction did not 
occur. Immediately after sacral root section (13 
cats) the volume-pressure curves were the same 
as those found following procaine infiltration. Ten 
days after the sacral roots were cut the bladder 
capacity at 15 cm. H,O intravesical pressure was 
more than twice that measured after procane 
infiltration of the sacral roots. This increased 
capacity of the bladder remained unchanged as 
long as 46 days after operation. After bilateral 
pelvic nerve section the bladder capacity showed 
first an increase (5 cats, 7-21 days), then a decrease 
(4 cats, 40-67 days) below the control value. 
Autonomous contractions were seen 3 or more 
weeks after bilateral section of the sacral roots 
or after bilateral section of the pelvic nerves. In 
the latter preparations these contractions were 


large. 


Increases in rat adrenal cholesterol produced by 
dietary fats and oils. K. K. Carrot (intro- 
duced by J. A. F. Stevenson). Dept. of Med. 
Research, Univ. of Western Ontario, London, 
Ontario, Canada. 

Various fats and oils were fed to groups of rats 
as 25% of their diet for a month. Oils such as rape 
oil and turnip seed oil which contain high pro- 
portions of erucic acid increased the cholesterol 
content of the rats’ adrenals to 3-5 times that of 

rats fed on fox chow. Other fats and oils caused 
much smaller increases in adrenal cholesterol. 

Whereas the erucic acid oils increased the adrenal 

size up to 1} that of normals, other fats and oils 

only slightly increased or in most cases decreased 
the adrenal size. The nature of the chemical in 
rape oil responsible for these effects and the 
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physiological activity of such adrenals will be dis- 









cussed. 






Effect of feeding thiourea on morphology of thy- 
roid and adrenals in castrated mice of the C;H 
strain. CarMEN B. Casas aNp ENRIQUE Kop- 
PIscH (introduced by Roger M. ReEINEcKE). 
Depts. of Physiology and Pharmacology and Pa- 
thology, Univ. of Puerto Rico School of Medicine, 
San Juan. 

The inbred strain of mice, C;H, develops tumors 
of the adrenal glands following castration. The 
adrenals atrophy in these same mice if fed thio- 
urea. Mice of both sexes of the C;H strain were 
started on 0.3% thiourea in the Rockland Rat Diet 
fed ad libitum starting immediately after they had 
been castrated. After from 3-7 months on this 
drug the animals’ thyroid glands showed hyper- 
plastic changes with diminished colloid and en- 
larged acinar cells, and their adrenals presented 
evidence of diffuse hyperplasia with a tendency to 
form adenomas. The females never showed signs 
of vaginal stimulation, «s is true of the ovariec- 
tomized animal on a regular stock diet. The weight 
of the animals was definitely less than that of 
castrated controls not receiving the drug. 


Inactivation of Cypridina luciferase by alcohols. 
AuRIN M. Cuasz. Physiological Labs. » Princeton 
Univ., Princeton, N. J. 

The lemiaeecent reaction of luciferin and lucif- 
erase, extracted and partially purified from the 
ostracod crustacean, Cypridina hilgendorfii, was 
measured quantitatively (at room temperature 
and pH 6.8) in the presence of various concentra- 
tions of the straight-chain alcohols from methyl 
to hexyl. (Solubility difficulties prevented the use 
of alcohols higher than the latter.) It was found 
that all the alcohols studied had a completely 
reversible, inhibiting effect upon the reaction; the 
effect increasing with the chain length of the alco- 
hol. The site of action appeared to be the enzyme, 
as indicated by the fact that the first order veloc- 
ity constant of the reaction decreased but the 
total light emitted remained relatively constant. 
Hexy] alcohol was about one hundred times as 
effective in producing a given amount of inactiva- 
tion of luciferase as was methyl] alcohol. For the 
6 alcohols studied, each additional carbon atom 
in the chain resulted in an increase in effectiveness 
of two to three times; a result very similar, quanti- 
tatively, to that which has been obsevred for 
alcohol anesthesia in vivo. 


Fluorimetric determination of steroids in minute 
quantities. CutapAo CHEN (introduced by W. B. 
BraD.ey). Dept. of Exptl. Medicine. North- 
western Univ. Med. School, Chicago, IIl. 

In the course of studies of steroid metabolism 
it was found desirable to devise a method by which 
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minute amounts of hydroxysteroids could be de- 
termined quantitatively. Hydroxysteroids were 
treated with 7-methoxy-cumarin-3-carboxy]-chlo- 
ride and pyridine in benzene solution. The reac- 
tion’s product was taken up in benzene and 
washed with dilute hydrochloric acid, dilute so- 
dium bicarbonate and water to remove pyridine 
and excess acid chloride or its corresponding 
carboxylic acid. An aliquot of the benzene solution 
was diluted with methanol and read with the aid 
of a Cenco-Friedemann-Liebeck fluorimeter. 0.05 
gamma of cholesterol, compound §, testosterone, 
etc. could be determined quantitatively. 


Effect on the electrocorticogram of local topical 
application of acetylcholine chloride to the 
human cerebral cortex. J.G. Cuustp* ann C. G. 
DE GuTI£RREZ-MAHONEY. Neurological Div., St. 
Vincent’s Hosp., New York City. 

The electrocorticograms of several patients 
under general anesthesia were studied before and 
after the local topical application of acetylcholine 
chloride in 10% or 20% solutions to the cerebral 
cortex. High amplitude spike discharges were 
sometimes recorded from the local area as early as 
3-6 minutes following application of the acetyl- 
choline chloride solution. Initially the spike dis- 
charges occurred singly and at random, later in 
short periodic bursts. On occasion, repeated appli- 
cation of acetylcholine chloride solution produced 
typical spike discharges when the initial single 
application had been ineffectual. Most areas tested 
were in a frontal lobe close to a tumor site; in one 
patient with a frontal lobe tumor (local anes- 
thesia), application of 20% acetylcholine chloride 
solution to the exposed ipsilateral parietal cortex 
produced typical local (parietal) spike discharges. 
However, some areas of cortex either adjacent to 
or distant from a pathological site did not exhibit 
the spike discharge phenomenon after repeated or 
prolonged application of 10% or 20% acetylcholine 
chloride solution. Depression of the electrical 
activity of the cortex prior to the appearance of 
spike discharges, as described by others for the 
cat, was not observed in this group of patients. 
No systemic effects which could be attributed to 
the acetylcholine chloride were noted. 


Transmission and penetration of thermal radi- 
ation into skin. Cart CLarK (introduced by 
J. O. Pinxston). Dept. of Physiology, Cornell 
Univ. Med. College, New York City. 

The penetration of radiation into and emission 
from the skin determine the radiation exchange 
of the organism with its environment. These in 
turn are affected by the chemical and physical 
properties of skin. A review of available data on 
the penetration of radiations from short x-rays 
to 16 micron infrared is presented and correlated 
with the chemical and physical properties of skin. 
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Recent measurements made in this laboratory on 
the penetration of infrared radiation into skin are 
presented, with emphasis on the effects of scatter- 
ing as measured by an angle scanning device. 


Cessation of spontaneous walking elicited by 
stimulation of various subcortical structures in 
unanesthetized dog. GreorGce CuarkK, S. E. 
GoLDBERG* AND M. G. GoupsBaNp.* Dept. of 
Anatomy, Chicago Med. School, Chicago, Ill. 
Electrodes were implanted aseptically at various 

subcortical locations in a series of dogs, and the 

animals were tested on the day following operation 

when they were awake and alert. Stimulation (60 

cycle sine wave) at most of these points produced 

a cessation of spontaneous walking with no ap- 

parent loss of postural tone. Often there was some 

movement, such as turning the head, associated 
with this arrest. Supraliminal stimulation elicited 
various complicated clonic movements outlasting 
the stimulus. These were often so intense and 
generalized as to be best described as convulsions. 
The active points were widely scattered in the 
white matter and included internal capsule, corona 
radiata, fornix, corpus callosum, etc. Several were 
located near the border of the caudate nucleus but 
arrest was not elicited from points centrally lo- 
cated in the caudate nucleus. A similar (?) cessa- 
tion of spontaneous walking in the cat was termed 

‘suppression’ by Ward and the ‘arrest reaction’ 

by Hunter and Jasper. It is difficult to see how 

either of these terms can be applied to the re- 
sponse we have observed. 


Effect of ultraviolet radiation upon incidence of 
spontaneous mammary tumors in mice. JANET 
HoweE.t CuiarKk. Dept. of Biology, Univ. of 
Rochester, Rochester, N.Y. 

Exposure of C3H mice to low intensity ultra- 
violet radiation resulted in earlier development 
of spontaneous mammary tumors. Three experi- 
ments were carried out. In the first experiment 
group I lived entirely in the dark; group II lived 
in the dark but were exposed to ultraviolet radi- 
ation 3 times a week until the total dose reached 
150 erythema units; group III lived in controlled 
artificial daylight for 12 hours a day. At the age 
of 300 days 50% of the ultraviolet group had de- 
veloped tumors, 33.3% of the dark group and none 
of the light group. In the second experiment the 
group exposed to ultraviolet radiation lived under 
the same conditions as the light group and were 
given exposures up to 200 erythema units. Under 
these conditions the effect of the ultraviolet radi- 
ation was less marked. The average age of tumor 
incidence was 423 days in the dark group, 408 days 
in the light group and 340 days in the light group 
exposed to ultraviolet radiation. In the third 
experiment the conditions in the first experiment 
were duplicated. These experiments are still in 
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progress but at the age of 360 days 74% of the 
ultraviolet group had developed tumors, 57% of 
the dark group and 46% of the light group. It 
seems, therefore, that exposure to low intensity 
ultraviolet radiation tends to hasten the develop- 
ment of spontaneous mammary tumors in C3H 
mice. (Supported by a grant from the Jane Coffin 
Childs Memorial Fund.) 


Rapid depletion of ionic calcium by circulating 
blood of animals over cationic exchange resins. 
LELAND C. CuaRK, JR.,* FRANK GOLLAN AND 
RicHarp SmituH.* Fels Research Inst., Antioch 
College, Yellow Springs, Ohio. 

In a search for a method to render blood inco- 
agulable in vivo without the use of anticoagulants, 
experiments were undertaken to determine the 
physiological effects of acute removal of ionizable 
calcium from the circulating blood. For this pur- 
pose venous blood of dogs was pumped at about 
500-700 cc. per minute through an extracorporeal 
circuit in which a chamber containing 300 ml. of 
cationic resin, buffered at pH 7.2 was inserted. 
Dowex 50 (Dow Chemical Co.) or IRC-50 (Rhom 
and Haas Co.) was activated by treating 24 hours 
with 10 volumes of 10% sodium hydroxide, washing 
with 3 volumes of water, treating for 12 hours 
with 3 volumes of 4% sodium phosphate buffer 
(pH 7.2), washing with dilute buffer until the 
effluent has a pH of 7.2, and finally with isotonic 
saline. The resin was supported by fine quartz 
gravel which served as a filter. The most apparent 
physiological effects of this rapid removal of ionic 
calcium consisted of incoagulability of the blood, 
changes in the electrocardiogram, and tetanic 
convulsions. These changes could be immediately 
reversed by the infusion of calcium chloride. In 
this way it is possible to maintain the circulating 
blood inside the animal at its normal clotting time, 
while that in the outside circuit is incoagulable. 
This procedure may lend itself to experiments in- 
volving circulation of the blood outside the body, 
such as in the use of mechanical heart-lung ap- 
paratuses. This procedure suggests the possible 
use of other cationic and anionic resins for the 
rapid removal of other specific blood constituents. 


Secretin inactivation by serum. W. A. CuLay 
(introduced by W. J. SNapE). Dept. of Physi- 
ology, Jefferson Med. College, Philadelphia, Pa. 
The secretin-inactivating action of serum, de- 

scribed by Greengard, Stein, and Ivy, was tested 

on secretin preparations produced at different 
stages in the procedure of Friedman and Thomas. 

Potency of secretin preparations and the degree 

of their inactivation was tested on dogs under 

sodium pentobarbital (Nembutal) anesthesia. It 
was found that ‘the crude acetone-precipitated 
methanol extract was inactivated by incubation 
with human and animal serum. When this acetone 
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precipitate was dissolved in water and reprecipi- 
tated with trichloracetic acid it showed little or 
no inactivation on incubation with serum. In- 
activation by serum, however, was still demon- 
strated if before incubation with the serum the 
trichloracetic acid-precipitated fraction was first 
frozen or lyophilized. Treatment of secretin with 
trichloracetic acid may protect a susceptible link- 
age, the breaking of which results in loss of secretin 
activity. Evidence was obtained that this protec- 
tion was not due to destruction of the serum 
inactivators by trichloracetic acid. The means 
whereby the protective effect of treating the se- 
cretin with trichloracetic acid is nullified by simple 
freezing or freeze-drying remains to be explained. 


Production of periods of leukocytosis and toler- 
ance by consecutive oral administrations of 
different bacterial pyrogens. CARMINE D. CLEM- 
ENTE (introduced by RutH Ruings). Dept. of 
Anatomy, School of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

Several bacterial pyrogens (from a Pseudomonus 
species, Proteus vulgaris, and Bacillus subtilis) 
induced periods of significant leukocytosis when 
administered orally to the rat. In each instance 
the animal developed tolerance to continuous 
administration of the pyrogen as evidenced by 
return of its leukocyte count to the control level. 
The present experiments aimed to determine 
whether the tolerance effect is general or specific 
for pyrogens from different organisms. Each rat 
received approximately one gamma of a Pseu- 
domonus pyrogen daily in the drinking water. 
After 2-5 days the total leukocyte count increased 
from an average control value of approximately 
16,000 cells/cu.mm. to 29,000 or 35,000 cells/ 
cu.mm. After 7-10 days the tolerance effect was 
demonstrated by the return of the leukocyte 
count to the control level. Administration of the 
same pyrogenic extract was continued orally for 
5-7 days after tolerance had developed, and the 
white count remained at control levels. A different 
pyrogen (Proteus vulgaris or Bacillus subtilis) was 
then substituted in the drinking water. Each rat 
showed a secondary leukocytosis in which the 
count sometimes exceeded 40,000 cells/cu.mm. In 
the course of time a secondary period of tolerance 
developed. The pyrogen from Proteus vulgaris 
produced the most prolonged periods of leuko- 
cytosis. In some of the animals the white count 
did not return to control level for 20 days and 
during this period there were several peaks. 
(Aided by a grant from Baxter Laboratories, Inc.) 


Studies on mitral stenosis produced in the dog. 
Grorce H. A. Ciowes, Jr. ‘(introduced by 
Cuar.es H. Best). Banting and Best Dept. of 
Med. Research, Univ. of Toronto, Ontario, 
Canada. 





28 FEDERATION PROCEEDINGS 


Mitral stenosis has been produced in dogs by 
partially approximating the leaflets of the exposed 
mitral valve with sutures. This was accomplished 
using an extracorporeal pump to by-pass the left 
side of the heart during the operative procedure. 
Blood was drawn from the pulmonary veins and 
returned under pressure to the arterial system. 
While the left heart was open, the coronary ar- 
teries, and indeed the whole animal, were perfused 
with blood oxygenated in its own lungs. The 
valvular stenosis was in most instances progres- 
sive. Vegetations formed postoperatively on the 
mitral valve near the sutures. As healing took 
place, the mitral opening became increasingly 
narrowed. Deaths occurred at periods ranging 
from 12 hours to 3 weeks after operation. The 
length of time depended in part upon the degree 
of stenosis produced. These animals exhibited 
acute pulmonary edema, and in some instances, 
right heart failure with swollen liver and ascites. 
Observations are being made on the progress of 
this condition by measuring cardiac output and 
by comparing pulmonary arterial pressure with 
left auricular pressure. Data obtained both at rest 
and during exercise will be presented. It is believed 
that this technique for the production of definite 
degrees of mitral stenosis in the dog may be of 
value in further elucidating the mechanisms of 
pulmonary edema and failure of the right heart. 


Kinetics of increased oxygen consumption of 
activity in frog nerve. C. M. CoNNELLY (intro- 
duced by P. W. Davtiss). Jenkins Labs. of Bio- 
physics, Johns Hopkins Univ., Baltimore, Md. 
The time course of change in rate of oxygen 

utilization (Qo,.) by active nerve has been ex- 

amined to determine parameters characteristic of 
the metabolic reaction pattern in nerve, and the 
relationship of each parameter to frequency of 
conducted impulses. Using an oxygen cathode in 
direct contact with nerve, it has been found that 
the increase in Qo, is of the form (1 — e~*!*) during 
activity and e~“?t during recovery. Neither k; nor 
ke is measurably dependent on frequency in the 
range 20 to 50 impulses/second. Reciprocals of ki 
and ke fall within 4-8 and 10-20 minutes, respec- 
tively, at 20°C. Limits of technique do not pre- 
clude possible occurrence of components of respi- 
ration with time constants 1.5 minutes or less. 
By other experiments, initial change in Qo, during 
activity has been measured at different frequen- 
cies. The time rate of change of Qo., constant for 
some tens of seconds, does not bear the same rela- 
tionship to frequency as does the final steady- 
state Qo., (see CARLSON and Brink, this meeting) 

nor is it linear with frequency. It approaches a 

limiting value, or saturates, at 300 to 400/second, 

just as does the rate of initial heat production 

(Hitu). Since these two variables show similar 
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frequency dependence at a time early in the course 
of metabolic change, it is suggested that both 
initial heat and initial changes in Qo, reveal the 
kinetic properties of reaction steps, very close to 
the conduction process. 


Studies on mechanism of bile formation. DoNaLp 
L. Coox,* W. E. HamBourGErR AND D. M. GREEN. 
Div. of Biological Research, G. D. Searle and 
Co., Chicago, Ill. 

Clearance techniques similar to those used in 
renal function studies were applied to the study 
of bile formation in the anesthetized dog. Measure- 
ments of the biliary clearance of a variety of sub- 
stances, both endogenous and exogenous, at con- 
stant and at increasing plasma concentrations, 
indicated two distinct mechanisms for bile forma- 
tion. Water, electrolytes and some crystalloids of 
low molecular weight such as creatinine, were 
cleared at low and comparable rates by a process 
suggestive of filtration. The clearance values for 
more complex crystalloids such as bromsulphalein 
and p-aminohippurate were 20-50 times greater 
and were indicative of a secretory mechanism. 
The clearance of ‘filtered’ substances was in- 
creased by hydrocholeretics, while that of ‘se- 
creted’ substances was unaffected or decreased. 


Cerebellar component of convulsive manifesta- 
tions. W. H. Coox* ano G. W. Stravraky. Dept. 
of Physiology, Faculty of Medicine, Univ. of 
Western Ontario, London, Canada. 

In a series of 26 cats, aseptic removal of various 
regions of the cerebellum was carried out and after 
complete recovery of the animals convulsions were 
induced by means of intravenous injections of 
metrazol or of acetylcholine. Removal of half the 
cerebellum caused the cats, post-operatively, to 
lie on the side of the lesion and sometimes to roll 
to that side. Compensation progressed, until one 
year after the operation tremor and ipsilateral 
ataxia were the only outstanding residual symp- 
toms. At that time injections of metrazol or of 
acetylcholine reproduced during the convulsion 
the original syndrome of cerebellar removal—the 
animals falling, rolling, staggering and circling to 
the operated side. Following decortication of half 
of the cerebellum, the cats were ataxic on the side 
of the lesion but leaned and staggered to the op- 
posite side for 1 to 3 weeks. After complete re- 
covery from the latter symptoms (leaning and 
staggering), metrazol and acetylcholine caused in 
these animals convulsions during which the cats 
fell, rolled, staggered and circled to the side op- 
posite to the cerebellar lesion. Partial ablation of 
various regions of the cerebellar cortex gave es- 
sentially similar results but the asymmetrical 
manifestations were less pronounced. Lesions in 
the cerebellar nuclei placed with the Horsley- 
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Clarke stereotaxic instrument also caused the ani- 
mals to fall, roll, stagger and circle during chem- 
ically induced convulsions, the direction of these 
manifestations varying, with different lesions. A 
histological study of the exact topography of the 
various cerebellar ablations is in progress at the 
present time. 


Acetaldehyde blood levels in response to tetra- 
ethylthiuram disulphide (Antabuse) and anes- 
thetic agents. Berry M. Cooper,* C. L. CLarx,* 
L. Misuraca,* H. C, Stocum* anp CHaARLEs R. 
ALLEN. Dept. of Anesthesiology, Univ. of Texas 
Med. Branch, Galveston, Tex. 

Rabbits were given tetraethylthiuram disul- 
phide by stomach tube in doses of 0.5 gm/kg. 
body weight. Fourteen hours later they were 
subjected to a period of anesthesia during which 


* the effect of the anesthetic drug on acetaldehyde 


blood concentration was determined. The anes- 
thetic agents tested were diethyl ether, divinyl 
ether, chloroform, nitrous oxide, cyclopropane, 
sodium pentothal, procaine and avertin. 


Histo-physiology of teleostean physoclistus swim- 
bladder. D. EuGene Copre.anp (introduced by 
Joun R. Murutn). Arnold Lab., Brown Univ., 
Providence, R. I. a 
The secretory and absorptive mechanism of the 

swimbladder of Fundulus heteroclitus was stimu- 

lated by deflation and overinflation, respectively. 

After stimulation, gas analyses showed the fol- 

lowing maximal ranges: oxygen, 82-0%; carbon 

dioxide, 23.2-0%; nitrogen, 8.5-100%. The former 
was found in fish recovering from deflation, the 
latter recovering from overinflation. Carbonic 
anhydrase determinations of the secretory epi- 
thelium and the double rete showed practically no 
change per unit weight of tissue in recovery from 
repeated deflations, a slight decrease being noted 
in the epithelium. However, the total carbonic 
anhydrase increases as the result of approximately 
a triple hypertrophy of the gland. Cytologically, 
mitochondria or Golgi apparatus could not be 
demonstrated in the secretory epithelium and the 
cytoplasm was flocculent and slightly acidophilic 
by routine histological technique. A very marked 
correlation between glycogen in the epithelium 
and activity was found, glycogen being depleted 
on recovery from deflation and massively stored 
on recovery from overinflation. Analyses on Perca 
flavescens failed to confirm the report of Meesters 
and Nagel (Ztschr. f. vergl. Physiol. 21: 646, 1934) 
that Perca fluviatilis can produce 80% carbon 
dioxide during active inflation, the maximum ob- 
served being 7%. Preliminary results with pure 
gases substituted in the bladder indicate that 
oxygen facilitates the secretory mechanism more 
than does carbon dioxide or nitrogen. Fundulus 
cannot secrete gas beyond an ambient pressure of 
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4 atmospheres. The above results support the 
theory that secretion of gases can be accounted 
for by ordinary laws of blood dissociation under 
suitable pH control, it being assumed that the 
glycogen is metabolized either to CO, or to an 
intermediate organic acid. 


Gelation phase of blood coagulation. ALFRED 
Lewin Copter. Dept. of Medicine, New York 
Med. College, New York City. 

The existence of the gelation or third phase of 
blood coagulation was postulated (Copury, A. L., 
Abstracts of Communications, XVIII Interna- 
tional Physiological Congress, Copenhagen, Au- 
gust 15-18, 1950, p. 165) on the basis of anomalous 
findings of decreased coagulability (hypocoagula- 
bility), as measured by a slight modification of the 
blood-saline coagulation time test (Copuey, A. L. 
AND R. B. HoutrHan. Science 100: 505, 1944. 
Cop.ey, A. L. Science 101: 436, 1945), and normal 
prothrombin time. Conversely, normal blood co- 
agulability or increased coagulability (hyperco- 
agulability), and marked prolongation of pro- 
thrombin time, as induced by Dicumarol and 
Tromexan in rabbits, were also found. The latter 
incongruence of blood coagulability and _ pro- 
thrombin activity does not permit the designation 
of the chemical hemorrhagic agent Dicumarol as a 
true anticoagulant. Heparin inhibits, both in vitro 
and in vivo, the gelation phase and therefore is 
regarded as a true anticoagulant. On the other 
hand, total body x-irradiation, a physical hemor- 
rhagic agent, applied in doses of 700 and 800 r in 
rabbits, only occasionally produced hypercoagula- 
bility and hypocoagulability, and did not affect 
prothrombin activity. Investigations, using model 
tests concerning the gelation phase, among which 
the paradoxic effect of calcium in inhibiting 
gelation in higher blood-saline concentrations, and 
in accelerating gelation in lower blood-saline con- 
centrations, will be presented. (Work performed 
under Contract No. N7onr-40102 of the Office of 
Naval Research, Department of the Navy and 
Contract No. AT(30-1)-780 of the Atomic Energy 
Commission.) 


Electro-potential changes during spontaneous 
activity of the human urinary bladder. E. L. 
Corey, W. H. Boycre* anp S. A. Vest.* Univ. 
of Virginia Med. School, Charlottesville. 
Electro-myograms representing spontaneous ac- 

tivity of the normal, human urinary bladder were 

obtained by means of a special electrode-carrier 
in contact with the bladder wall, in conjunction 
with a Grass electroencephalograph, suitably fil- 
tered. Tracings secured from 12 subjects (7 fe- 
males; 5 males) without demonstrable urinary 
tract pathology were selected as representative of 
normal bladder activity. Electro-potential changes 
were found to be quite constant in rate (av. 2.3/ 
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second), duration (av. 4.7 second), and peak EMF 
generated (av. 0.357 mv.). The wave form pro- 
duced on the records was found to be composed of 
2 major components of opposite polarity, which 
we have termed ‘A’ and ‘B’ waves. In certain sub- 
jects, a small precursory deflection (‘a’ wave) 
occurred, and certain variations in the ‘B’ wave 
were occasionally found to be present in normal 
subjects. That the electro-potential changes re- 
corded did, in fact, represent contractions of the 
bladder musculature was concluded from observa- 
tions that typical deflections were produced a) 
when subjects attempted to void, b) in patients 
in whom pain accompanied spontaneous contrac- 
tion, c) coincident with detectable (by palpation) 
movement of the electrode-carrier, and further d) 
from the fact that acceleration or suppression of 
activity (as shown by the record) occurred in 
pathological states in which cystic activity was 
known to be similarly affected. The advantages to 
the clinical urologist inherent in an electro-cysto- 
myographic method for the determination of blad- 
der motility are obvious. 


Effect of exogenous thyroxine on iodine turnover 
in chick thyroid glands. R. L. Connwa.i* anp 
E. P. REINEKE. Dept. of Physiology and Pharma- 
colugy, Michigan State College, East Lansing. 
Daily injections of 1 to 4 ug. of d,l-thyroxine 

per 100 gm. body weight for 2- and 4-week periods 
retarded uptake of I!*#! and total iodine content of 
chick thyroid glands in direct ratio to the thy- 
roxine dose. Thyroid weight per unit body weight 
was suppressed almost equally (50%) at all thy- 
roxine levels. I* turnover was inhibited more by 
1 wg. doses than by 2 or 3 yg. Further inhibition was 
evident at the 4 ug. thyroxine level. Apparently 
daily thyroxine secretion rates of control animals, 
calculated from percentage turnover of I* be- 
tween 48 and 96 hours and total thyroid iodine 
values, were threefold greater than reported de- 
terminations using the thiouracil technique. The 
secretion rate of chicks receiving the 1 yg. thy- 
roxine supplement was inhibited more than in 
groups given 2 and 3 yg. doses. Inactivity of the 
thyroids in the former group is indicated by nearly 
maximal suppression of gland weight, greater up- 
take but slower turnover of I* and a larger total 
iodine pool. The thyroids of animals receiving 2 
and 3 ywg., however, collected less I* but turnover 
was more rapid and the total iodine pool was 
reduced. The 4 ug. dose virtually eliminated up- 
take and secretion of I* from the glands and the 
total iodine pool indicated accumulation. Under 
the conditions of this experiment, suppression of 
iodine turnover was not a direct function of 
exogenous thyroxine dose. Non-thyroxine iodine 
is presumably secreted by thyroids of normal and 
thyroxine-treated chicks. 
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Comparative effects of hypertonic solutions of 
sodium succinate, fumarate, acetate, and chlo- 
ride on renal hemodynamics and PAH extraction 
in the dog. Samuet A. Corson, ABRAHAM L. 
Srece.,* Evizaspetu J. O’LEARY* AND ROBERT 
8. Picarp.* Toledo Hosp. Inst. of Med. Research, 
Toledo, Ohio. 

Glomerular filtration rate (GFR), renal plasma 
flow (RPF), and PAH and creatinine extractions 
(Epan, E.) were determined in 11 anesthetized dogs 
(6 of which were litter mates) by measuring the 
clearances of creatinine and PAH (C,, Cran) and 
by unilateral renal vein catheterization and ar- 
terial blood samples. All solutions were admin- 
istered at a constant rate of 1.6 ml/mm. Control 
clearances were determined before and following 
the use of the experimental solutions by infusing 
0.16 m NaCl solutions’ containing creatinine and 
PAH. Disodium succinate or fumarate solutions 
(0.8 and 1.4 m) markedly decreased the Epan, 
while equivalent concentrations (1.6 and 2.8 m) 
of sodium salts of acetate and chloride had no 
measurable effect. This lack of effect of acetate on 
Epau at low PAH plasma concentrations, as con- 
trasted with the significant increase in the Tm pan 
by acetate reported by Mudge and Taggart, lends 
support to their suggestion that acetate influences 
directly the enzymatic transfer process and does 
not increase the number of active nephrons. Our 
data also furnish further evidence for the validity 
of Cran at low concentrations as a measure of 
blood flow through active renal tissues. All the 
salts in most experiments produced a small in- 
crease in the GFR, a marked increase in the RPF, 
and a consequent decrease in the per cent filtered. 
This would imply that the increase in RPF .was 
produced chiefly by efferent vasodilatation. The 
ratio of the RPF derived on the basis of Cpan/ 
Epan to the RPF derived from C,./E, was fairly 
close to unity (1.1-0.82), in contrast to the marked 
discrepancies reported for the human kidney by 
other authors in regard to the clearances of man- 
nitol, endogenous creatinine, thiosulfate and 
inulin. 


Effects of atropine in men walking in moderate 
heat. F. N. Craia. Med. Div., Army Chemical 
Center, Md. 

Preliminary results have been obtained on 
clothed men under various combinations of the 
following conditions: C, 21°C. and 60% relative 
humidity; H, 31°C. and 80% relative humidity; 
R, seated on a stool; W, walking at 3 mph on a 
level treadmill; and A, atropine sulfate, 2 mg. in 
l-ml. solution injected intramuscularly. Sweat 
production was measured by weight loss over a 
2-hour period. Heart rate was followed continu- 
ously with a cardiotachometer. Conditions CR, 
CW, HR and HW provided a range of weight loss 
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of from 58-1120 gm. The weight losses in conditions 
CRA, CWA, HRA, and HWA were less than the 
control by amounts ranging from 13-604 grams. 
The decreases amounted to from 15-54% of the 
control. The effect of the atropine appeared to 
be an inhibition of a fraction of the sweat produc- 
tion rather than a definite amount of sweat. 
Conditions CR, CW, HR and HW provided a 
range of heart rate from 67-121 beats/minute. 
The heart rate in conditions CRA, CWA, HRA, 
and HWA was from 29-45 beats faster than the 
control; the increases amounted to from 27-63% 
of the control. The results appear to favor slightly 
the view that the increase in heart rate due to 
atropine is a definite number of beats rather than 
a fraction of the control rate. Increases in body 
temperature, when found, did not occur until the 
tachycardia was fully developed. 


Effect of sodium deficient perfusates on the 
cardiac injury potential. P. F. CRANEFIELD,* 
J. A. E. Eyster anp W. E. Giison.* Dept. of 
Physiology, Univ. of Wisconsin, Madison. 
Eyster observed during cardiac activity an in- 

jured area becomes electrically positive with 

respect to the potential of resting uninjured 
cardiac muscle. This result and results of others 
showing the action potential in the gianf axon 
and striate muscle exceeding the resting potential 
are difficult to explain by the Bernstein membrane 
theory. Hodgkin has shown the amount by which 
the action potential exceeds the resting potential 
is determined by the concentration of Na* in the 
surrounding fluid. In testing the effect of Nat 
deficient perfusates on the positive phase of the 
cardiac injury potential, injury potentials were 
produced with the Wiggers suction electrode. The 
heart of Chelydra serpentina was exposed and 
perfused in situ with normal Ringer’s and Ringer’s 
in which the NaCl was reduced to one-third of 
normal, made isoosmotic with glucose. The area of 
the normal negative phase in millivolt-seconds 
was 30.67 + 2.49, the area of the negative phase 
with sodium deficient perfusates was 29.25 + 3.63, 
not significantly different. The area of the normal 
positive phase was 10.41 + 1.37, the area of the 
positive phase with sodium deficient perfusates 
was 5.79 + 1.28, significantly different. This de- 
crease in area, the result of a decrease in both 
amplitude and duration of the positive phase, 
suggests the mechanism by which injured cardiac 
muscle becomes electrically positive to resting 
uninjured muscle is similar to the phenomena 
explained by Hodgkin on the basis of Nat con- 
centration. (Supported in part by the Wisconsin 
Alumni Research Foundation.) 


Oxygen consumption of the rat during partial 
inanition. CHARLES W. CRAVEN (introduced by 
H. I. Cutnn). Dept. of Pharmacology and Bio- 
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chemistry, USAF School of Aviation Medicine, 

Randolph Field, Tex. 

It has been demonstrated that the resistance to 
altitude afforded rats on an exclusive carrot diet 
can probably be attributed to a lowered caloric 
intake (CRAVEN et al., J. Aviation Med. 21: 356, 
1950). An attempt has been made to determine 
whether the partial inanition resulting from this 
diet also decreases the oxygen consumption of the 
rat and thus prolongs its survival at altitude. 
That such a decrease occurs is the basis of this 
report. Young male rats (age 3-4 months) were 
maintained on a normal diet of Purina dog chow, 
raw carrots and tap water, ad libitum, at room 
temperature. After the rats had become accli- 
mated to their environment, normal oxygen con- 
sumption levels were determined for each animal. 
The rats were in the post-absorptive state (no 
food for 18 hours). A closed-circuit-type instru- 
ment was used and only oxygen consumption was 
measured. Activity of the rat was automatically 
recorded and the temperature within the chamber 
was maintained at 27° + 0.1°C. After normal 
values were established, each rat was allowed a 
short rest period and then given an exclusive diet 
of raw carrots and tap water ad libitum for 10 days. 
Oxygen consumption was determined on the third 
day of this diet and every 48 hours thereafter. At 
the end of the 10-day period of partial inanition 
the rats had lost 15% in body weight and the 
oxygen consumption had decreased 20% below the 
normal level. 


Nerve sheath as a barrier to the action of certain 
substances. FREDERICK CRESCITELLI. Dept. of 
Zoology, Univ. of California, Los Angeles. 

A technique has been developed with which the 
external connective tissue sheath (epineurium) of 
the bullfrog sciatic-peroneal nerve may be re- 
moved from the main portion of the nerve and 
then replaced. Using this technique it has been 
possible to show that the action of certain com- 
pounds which block nerve impulses and which 
depolarize the nerve membranes is not quantita- 
tively the same on resheathed nerves as on de- 
sheathed nerves. The results indicate that with 
respect to these substances (p-amidone, L-ami- 
done, D,L-amidone, benadryl, histadyl and the- 
phorin) the resheathed nerves behave somewhat 
like the normal nerves and in some cases exactly 
like the normal nerves. Both the resheathed nerves 
and the normal nerves show, in comparison with 
the desheathed preparations, a slower onset of 
action and a slower rate of action in response to 
these drugs. In addition, unsheathed nerve trunks, 
produced by slipping off the epineurium from 
previously resheathed preparations, act more like 
desheathed rather than resheathed nerves. These 
findings are in agreement with the results of previ- 
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ous experiments which suggest that the sheath is 
a barrier to the action of a number of compounds. 
They are difficult to interpret in terms of the view 
that alterations in properties of nerve fibers pro- 
duced by desheathing explain the much more 
rapid action of substances on nerves whose sheaths 
have been removed. 


Effects of Protoveratrine on cerebral hemodynam- 
ics and oxygen metabolism in hypertensive 
subjects. CHaRLEs W. CrumprTon,* WALTER C. 
KLINGENSMITH,* NELLY J. KEFFER* AND JOSEPH 
H. HarKENSCHIEL. Robinette Fndn., Med. Clinic, 
Hosp. of Univ. of Pennsylvania and Dept. of 
Pharmacology, Med. School, Univ. of Pennsyl- 
vania, Philadelphia. 

Cerebral blood flow and metabolism were stud- 
ied in uncomplicated hypertensive patients before 
and one hour after parenteral Protoveratrine. 
Since the route of administration presented a 
problem in evaluating the response to the drug 
both the intramuscular (7 patients, 6-8 ug/kg.) 
and intravenous (7 patients, 2 ug/kg.) routes were 
investigated. Following intramuscular injection 
mean arterial pressure fell gradually during the 
first hour and remained at a low level (109 mm. Hg) 
for approximately 3 hours. Intravenous dosage 
reduced the pressure promptly, the lowest level 
being observed at 15 minutes (86 mm. Hg). A 
gradual increase followed, and the pressure stabi- 
lized in one hour at a level significantly lower than 
before injection (112 mm. Hg), at which time the 
second measurements were made. Cerebral vascu- 
lar resistance was significantly reduced in both 
groups (P <.01). Cerebral blood flow decreased 
from 61-49 ec/100 gm/min. (P <.05) in the intra- 
muscular series, but there was no essential change 
following intravenous administration. Cerebral 
oxygen consumption did not change in either 
group. Arterio-venous oxygen difference increased 
1.1 vol.% after intramuscular Protoveratrine and 
0.6 vol.% following the intravenous route. How- 
ever, these changes were not statistically signifi- 
cant. Although the degree of reduction in mean 
arterial blood pressure was comparable in both 
groups (30% and 25%), the mean cerebral blood 
flow decreased 20% in the intramuscular series and 
only 6% in the intravenous group. These data 
indicate a significant relaxation of cerebral vascu- 
lar tone during the hypotensive period following 
intravenous Protoveratrine and favor the employ- 
ment of this route in performing circulatory 
studies. 


Disappearance rate of exogenous thyrotrophin 
from blood of normal and hypophysectomized 
rats. Savino A. D’AnGELO. Dept. of Anatomy, 
Jefferson Med. College, Philadelphia, Pa. 

Blood levels of thyroid stimulating hormone 
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(TSH) in adult male rats (250-325 gm.) and hypo- 
physectomized partners (150-170 gm., 3-7 weeks 
post-operative) were determined (stasis tadpole 
technique—D’ANGELO AND Gorpen. Endocrinol- 
ogy 46: 39, 1950) at various time intervals (6 
mins., 1 hr., 5 hrs., 24 hrs., 48 hrs.) after a single 
intracardial injection of previously standardized 
purified hormone. TSH recovery values in sera 
indicated that the disappearance rate of exogenous 
hormone from the blood was greater in intact than 
in hypophysectomized animals. The serum con- 
centration of TSH in intact rats fell logarithmi- 
cally against time, with approximately 30% of the 
theoretically expected concentration recoverable 
at the 6-minute interval, but with less than 3% 
and 1% detectable at 1 and 5 hours respectively. 
Extrapolated values were such as to suggest almost 
complete recovery of the hormone at the zero 
time interval. In hypophysectomized animals, 
blood TSH levels were approximately 10-fold 
greater at corresponding time intervals (1 and 
5 hrs.). Hormone could be detected in the circulat- 
ing blood of hypophysectomized rats 24 hours 
after injection, but had vanished by 46-48 hours. 
Interpretation of the differences between the 
normal and hypophysectomized rat as regards 
blood disappearance rate and metabolic fate of 
TSH is made. (Supported, in part, by a grant 
(RG-2407) from the Public Health Service.) 


Acclimatization to cold in man. FARRINGTON Dan- 
IELS, JR., Davin C. Farner, C. LAWRENCE 
BoMMARITO AND Davin E. Bass (introduced by 
H. 8. Betpine). Army Med. Dept. Research and 
Graduate School, Washington, D. C., and Quarter- 
master Climatic Research Lab., Lawrence, Mass. 
During the summer, 12 men were exposed to a 

temperature of 60°F. for 12 days, and after a 10- 

day interval for another 5 days. The men were in 

the cold room for 19 hours out of each day, the 

exposure being interrupted for meals and for a 

baseline period each morning in which the men 

lay quietly at 85°F. dressed only in shorts. Alter- 
ations in response to the abrupt change from 85° 
to 60° furnish evidence of acclimatization. At 
60°F., many of the responses of the body to cold 
exposure are elicited but damage due to cold is 
not a problem. Field reports of cold acclimatiza- 
tion emphasize the apparent role of small co- 
ordinated changes in many responses rather than 
striking changes in any one function. The results 
of this study, in which a number of physiological 
responses were measured, agree with this concept. 

Indications of reduced physiological strain with 

repeated application of the same cold stress were 

most evident in changed distribution of body heat. 

There was lessened decrement in rectal temper- 

ature between the beginning of acute exposure and 

2 hours of exposure during the course of acclimati- 





March 1961 


zation. For given cold exposures, forehead temper- 
atures became higher and hand temperatures 
lower. Subjective improvement in cold tolerance 
was present in 11 men, in most on the fourth or 
fifth day. No changes in basal metabolic rate 
were found. 


Acid secretion and acetoacetate utilization in 
mouse stomachs in vitro. Horace W. Daven- 
PORT AND VIRGINIA J. CHAVRE.* Dept. of Physi- 
ology, Univ. of Utah College of Medicine, Salt 
Lake City. 

Acid secretion and acetoacetate utilization were 
studied in mouse stomachs in vitro using aceto- 
acetate concentrations from 0-12mm/liter. In the 
presence of 0.1 mg.% carbaminoylcholine both 
acid secretion and acetoacetate disappearance are 
linear functions of acetoacetate concentration. If 
no correction for changes in px of the buffer re- 
sulting from acetoacetate disappearance is ap- 
plied, 1.18 moles of acid are secreted for each 
mole of acetoacetate used. In the absence of 
carbaminoylcholine, acid secretion is entirely in- 
dependent of the acetoacetate concentration, and 
it is equal to that occurring when no exogenous 
substrate is present. However, the disappearance 
of acetoacetate in the absence of carbaminoyl- 
choline is a function of the acetoacetate concen- 
tration, and at an acetoacetate concentration of 
12mm/liter the disappearance of acetoacetate is 
about 70% that occurring in the presence of 
carbaminoylcholine. Thiocyanate at 30 mg.% 
strongly inhibits acid secretion in the presence or 
absence of carbaminoylcholine, and in both cir- 
cumstances the disappearance of acetoacetate is 
the same as that occurring in the absence of 
thiocyanate and carbaminoylcholine. 


Studies of renal function and metabolic balances 
in dogs with experimental pericarditis. JAMES 
O. Davis, ALAN E. Linpsay AND JAMES L. 
SouTHWORTH (introduced by Rospert W. Ber- 
LINER). Section on Kidney and Electrolyte Me- 
tabolism, Natl. Heart Inst., Natl. Insts. of Health, 
Bethesda, and U. S. Marine Hospital, Balti- 
more, Md. 

An experimental preparation for study of the 
pathogenesis of edema was produced by implanta- 
tion of cellophane into the pericardial cavity. 
Changes in Cr and PAH clearances, Na, K, Cl, N, 
and water balances, plasma electrolytes, T-1824 
dye space, hemoglobin, hematocrit, plasma pro- 
teins, body weight, arterial and right ventricular 
pressure, and central and peripheral venous pres- 
sure were studied for a 3- to 4-week control interval 
and during the experimental period. The experi- 
mental period was represented by two phases of 
fluid retention. The acute phase was characterized 
by edema and lasted 10-12 days. In the chronic 
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phase ascites was the principal depot for electro- 
lyte and water storage; this phase lasted as long 
as 6 months. These preparations displayed mark- 
edly positive Na and Cl balances and increased 
T-1824 dye space, body weight, and venous pres- 
sure during both phases. Ccr and Cpau were ele- 
vated during the acute phase but FF was normal 
or slightly reduced. During the chronic phase 
renal function remained elevated or returned to 
the control level unless protein depletion super- 
vened; in this event Ccr and Cpan fell below the 
control level and FF increased. Available data 
have yielded inconclusive evidence concerning the 
effect of venous hypertension on renal tubular 
reabsorption of electrolytes and water. 


Effects of potassium cyanide on growth and respi- 
ration in tetrahymena geleii furgason. RicHaRD 
E. DEAN (introduced by CHaRLEs G. WILBER). 
Univ. of Nebraska, Lincoln. 

The effects of potassium cyanide on growth and 
respiration in tetrahymena geleii were ascertained 
for concentrations ranging from 10-*m to 107m. 
Concentrations of 10-*m resulted in cytolysis of 
the organisms within a few hours after introduc- 
tion of the cyanide into the media. In 10-‘w KCN 
growth was inhibited by 18% and respiration was 
inhibited by 57.3%. Solutions of 10-*ma KCN pro- 
duced a 63% acceleration in growth over the con- 
trols but was not accompanied by an increase in 
respiratory rate. An increase in respiration of 7.3% 
over the controls was noted in solutions of 10-°m 
concentration but was not considered to be signifi- 
cant. No differences between the sizes attained by 
the cells subjected to cyanide and the controls 
were noted. Microscopic examination of the organ- 
isms showed that potassium cyanide increased 
transparency of the cells and resulted in a great 
reduction in the number of vacuoles (20-50 re- 
duced to 3-5). Movement of the organisms was 
slowed and they collected near the surface of the 
media. The time required for these effects to be- 
come apparent and the degree to which they were 
observed are dependent upon the cyanide concen- 
tration. At extremely low concentrations (10-'Mm 
and 10-!2m) these effects were not observed. 


Growth hormone and water metabolism in hypo- 
physectomized dog. R. C. pve Bopo, I. L. 
Scuwartz,* J. GREENBERG,* M. Kurtz,* D. P. 
EARLE, JR. ANDS. J. FaARBER.* Depts. of Pharma- 
cology, Physiology and Medicine, New York Univ. 
College of Medicine, New York City. 

Water metabolism in the hypophysectomized 
dog is disturbed. Only a small fraction of an orally 
administered water load (40 ml/kg.) is excreted 
within 3 hours in contrast to the quantitative 
excretion seen in normal dogs (Federation Proc. 9: 
30, 1950, and Scuwarrz et al. this issue). This 
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disturbance does not reveal itself in the daily 
water exchange. Following hypophysectomy dogs 
develop a transient severe diabetes insipidus. 
Within a month the water exchange returns either 
to pre-operative levels or stabilizes at mildly 
polyuric ones. Growth hormone (Armour), 1 mg/ 
kg. daily, given intramuscularly for 14 to 33 days 
progressively increased (sometimes to normal) the 
response to water loads in every dog. The daily 
water exchange progressively rose reaching levels 
seen in surgically induced, severe diabetes insip- 
idus. The markedly impaired glomerular filtration 
rate and renal plasma flow seen in the hypophysec- 
tomized dog also increased during growth hormone 
administration, but remained far below pre-opera- 
tive values. The increased glomerular filtration 
rate appears to play a role in the increased excre- 
tion of water loads and the increased water ex- 
change. A direct hormonal effect on the renal 
tubular reabsorption of water cannot be excluded. 
Adrenocorticotrophic and thyrotrophic hormones 
present in the growth hormone preparation were 
not responsible for the changes noted above. It is 
suggested that growth hormone is one of the 
factors concerned with the regulation of water 
metabolism. 


Motor representation within sulci of the cat’s 
frontal lobe as studied by chronic implanted 
electrodes. Jos—E M. R. DeLGapo (introduced by 
Rosert B. Livineston). Lab. of Physiology, 
Yale Univ. School of Medicine, New Haven, Conn. 
From 2-4 groups of 7 electrodes each are stereo- 

taxically implanted with aseptic precautions into 

the frontal lobe of cats in order to activate cortex 
which is buried within the sulci. The electrodes 
are fixed to the skull and extend beneath the skin 
to a collar where they are connected to a miniature 
radio tube socket. Controlled rectangular pulses 
are delivered to the socket by attaching during the 
experiments a long lead and socket plug. The cats 
are tested without anesthesia and with practically 
complete freedom of movement. The contralateral 
hind extremity is represented in the anterior two- 
thirds of the sulcus cruciatus. The anterior half 
of the sulcus coronalis is concerned with motility 
of the contralateral forelimb. The sulcus rhinalis 
anterior has systematic motor representation of 
the anterior half of the body, the forelimbs being 
represented in the dorsal and the face in the 
ventral portions of the sulcus. In general, re- 
sponses are contralateral, occasionally bilateral 
and sometimes ipsilateral. From a zone close to 
the facial representation respiratory responses are 
elicitable. Stimulation of this hidden cortex causes 
no apparent emotional disturbance of the animals. 

Often the evoked movements are directed purpose- 

fully by the conscious animal. Prolonged repeated 

excitation of the same point may be followed by 
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‘spontaneous’ periodic recurrences of the response 
during 2 or 3 hours following cessation of stimula- 
tion. Responses to stimulation of the hidden motor 
cortex will summate with spontaneous movements 
resulting in dysmetria. 


Neuromuscular organization of single motor units. 
J.S. DENsLow AND OLWEN GUTENSOHN.* Kirks- 
ville College of Osteopathy and Surgery, Kirks- 
ville, Mo. 

Single motor units in the peroneus longus muscle 
(cat) have been activated reflexly or by electrical 
stimulation of a bundle of anterior root fibers 
which contains a single fiber to the peroneus 
longus. Observations previously reported (Federa- 
tion Proc. 9: 1, 1950) have been modified and 
extended. With improved stimulating technics, it 
is apparent that single units are smaller than 
previous observations indicated. In these experi- 
ments, some employing reflex activation of the 
unit and some electrical stimulation, the following 
have been observed; a) every unit appeared to 
have fibers in the middle one-third of the muscle 
and in either the proximal or distal one-third, but 
not in both, and in both the interior and surface 
of the muscle; b) the action potential in different 
parts of the muscle was synchronized but not 
simultaneous, the minimum and maximum inter- 
val between the beginning of the earliest action 
potential and the end of the last being 6.4 and 
8.8 msec., respectively; c) the main spike occurred 
at different times in different locations; the oc- 
casional finding of 2 large negative spikes within 
the pick-up range of one pair of electrodes indi- 
cates the presence of 2 or more bundles of fibers 
which, although quite close together geographi- 
cally, contribute to the temporal dispersion in the 
contraction of the unit; d) there is definite evi- 
dence that a certain degree of concentration of 
fibers in the unit does exist, and e) that such con- 
centrations are not always limited to one narrow 
strip in the long axis of the muscle. 


Effect of -aminohippurate on renal tubular reab- 
sorption of urea in normal man. Raymonp J. 
DERN AND THEODORE N. PuLLMAN (introduced 
by Aur S. Atvine). Univ. of Chicago, Dept. of 
Medicine, Chicago, Ill. 

The fraction of filtered urea undergoing tubular 
reabsorption in 12 normal men was measured be- 
fore and after infusion of p-aminohippurate in 
amounts sufficient to saturate the tubular excre- 
tory mechanism. Each reabsorptive fraction was 
the average obtained on 2-4 clearance periods. 
Urine flows well above the ‘augmentation limit’ 
were obtained by water diuresis. When the sub- 
jects were consuming a high protein ration (2-3 
gm/kg/day), the urea reabsorptive percentage ex- 
hibited an average fall of 3.12. On a medium 
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protein intake (1 gm/kg/day), the average depres- 
sion was 0.85. On a low protein diet (0.3 gm/kg/ 
day), the urea reabsorptive percentage showed a 
slight rise (0.54) after p-aminohippurate infusion. 
The only change that could be adjudged statisti- 
cally significant was.the depression on the high 
protein regimen (P = 0.1 — 0.02 by the ¢ test of 
Fisher). The observed depression of urea reabsorp- 
tion was independent of changes in water reabsorp- 
tion since the latter was greater after PAH loading 
than it had been during the control periods. 


Limiting mechanism in tarsal chemoreception. 
V. G. Dernier. Dept. of Biology, Johns Hopkins 
Univ., Baltimore, Md. 

The comparative effectivensss of the first 8 nor- 
mal alcohols in stimulating the tarsal chemorecep- 
tors of blowflies has been tested using 3 solvents: 
water, ethylene glycol, and mineral oil. Alcohols 
in aqueous solution stimulate at logarithmically 
decreasing molar concentrations as chain length 
increases. There is a sharp break at pentanol in 
the curve which describes this relationship. It has 
no counterpart in any of the tabulated chemical or 
physical properties. In mineral oil solution, alco- 
hols from butanol to pentanol are approximately 
equally stimulating; those from hexanol to oc- 
tanol, equally so at lower concentrations. How- 
ever, a decrease in effective concentration from 
butanol to octanol is apparent. The line describing 
this relationship intersects the water line near 
pentanol. The glycol line is intermediate in posi- 
tion. When thresholds of alcohols in aqueous solu- 
tion are expressed in thermodynamic activities, 
they bear the same relationship to one another as 
oil values expressed in mol fractions do to each 
other. Thus the first 5 alcohols stimulate at pro- 
gressively increasing activities; the last 4, at 
progressively decreasing activities. The persist- 
ence of a discontinuity near pentanol indicates 
that this chemoreceptive system either does not 
conform to the rule, which has such widespread 
application to narcosis phenomena that equal 
effects are produced at equal activities, or that the 
limiting mechanism being measured obscures the 
underlying relationship. Data support the hy- 
pothesis that the limiting mechanism involves a 
two-phase system of such a nature that smaller 
molecules gain access to receptors through an 
aqueous phase while larger aliphatic molecules 
penetrate through or accumulate in a lipoid phase. 


Anaphylaxis in the rat (motion picture). Peter B. 
Drews AND CHARLEs F. Cops. Section on Physi- 
ology, Mayo Fndn., Univ. of Minnesota, and 
Mayo Clinic, Rochester, Minn. 

The film contrasts the effects of intravenous 
injections of 0.8-1.0 ml. of horse serum into normal 
and adrenalectomized rats, all of which had been 
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given subcutaneous injections of horse serum 14- 
24 days previously. The minimal reactions of in- 
tact animals are illustrated. In nearly all of the 
adrenalectomized animals a characteristic ana- 
phylactic reaction developed. A number of rats 
displaying the sequence of this reaction are shown. 
The most consistent signs seen during the reac- 
tions were difficulty in breathing and weakness. 
A third sign seen only in animals which had been 
adrenalectomized prior to administration of the 
sensitizing injections was a spasm complex in 
which the animal rubbed its nose in its flank and, 
rolling sideways, clasped the lower part of its 
abdomen with its hind legs. The spasm complex 
often culminated in convulsive movements of the 
animal’s entire body. The episodes usually lasted 
only a minute or two, but were often repeated. 
The motion picture also illustrates the scoring 
system which has been devised to allow rough 
estimation of the severity of the anaphylactic 
reaction. Examples are shown of its application to 
studies of the changes produced in the reaction 
by variations in the time of adrenalectomy with 
respect to the time of sensitization and by admin- 
istration of cortisone and desoxycorticosterone 
acetate. 


Observations on oxygen consumption of rat kidney 
slices in relation to conditions affecting renal 
water reabsorption. INcritH J. Deyrrur. Depts. 
of Zoology of Barnard College and Columbia Univ., 
New York City. 

Mammalian kidney tissue in vitro shows a rela- 
tive increase in oxygen uptake when treated with 
crude extracts of the posterior lobe of the pituitary 
gland (Currine anp McCance. J. Physiol. 104: 
288, 1945-46). Using the Warburg technique, it has 
been found that the respiration of rat kidney slices 
is consistently elevated, as compared with con- 
trols, in the presence of 0.2-1.0 u of Pitressin (a 
commercial preparation of the pressor and anti- 
diuretic principles of the posterior pituitary). The 
effects upon kidney metabolism appear to vary 
with the pu of the medium, the presence or absence 
of substrate, and the water load of the animal 
from which the renal tissue is obtained. The most 
marked effect was noted in 7 experiments carried 
out at low pH (4.6-6.9) without substrate, where 
respiration averaged 38% higher in the presence 
of Pitressin than in control tests. Oxygen uptake 
of kidney slices obtained from animals sacrificed 
during water diuresis was not increased by Pitres- 
sin, whereas in 7 out of 8 experiments on animals 
dehydrated by 24-73 hours of water deprivation, 
the respiration of Pitressin-treated slices was 
elevated consistently. Preliminary findings sug- 
gest that the effect of Pitressin on liver slices does 
not parallel the action on kidney tissue. A possible 
relation between the effect of Pitressin on renal 
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respiration in vitro and the increased water reab- 
sorption by kidney tubules following the admin- 
istration of posterior pituitary antidiuretic 
principle will be discussed. 


Relation of EMF to permeability of frog skin to 
phosphorous. H. W. DiseRENs (introduced by 
C. E. Hatt). Carter Physiology Lab., Univ. of 
Texas 'Med. Branch, Galveston. 

It has been suggested that electrical phenomena 
are important in regulating membrane permeabil- 
ity. Availability of material and ease of measure- 
ment of the EMF of frog skin make it a satisfactory 
tissue for exploration of such a general hypothesis. 
The relation of the inherent EMF to the permea- 
bility of frog skin to phosphate ion has been 
investigated using P* as tracer. Excised skin was 
placed between glass chambers and frog Ringer’s, 
pH 7.0, added to both chambers. Potential levels 
were recorded automatically at one-minute inter- 
vals. Once the EMF had become constant, P*? (as 
NaH;PO,) was added to the solution on the mor- 
phological outside of the skin or to the solution 
inside, activity 100,000 cts/ml/min. Samples from 
the opposite chamber were taken at 30-minute 
intervals during a 2-hour period and activity 
determined. The data indicate, under the condi- 
tions studied, that skin displaying a relatively 
constant EMF (+17% of equilibrium) is imperme- 
able to phosphate ion when the ion is placed 
outside the membrane. This impermeability (rela- 
tive to transfer through the skin) appears without 
regard to absolute potential differences. With the 
ion inside, only one of five skins exhibited a low 
but significant permeability to this ion, activity 
in the opposite chamber at 120 minutes, 55.7 + 
0.81 cts/ml/min. Counts of the skin exposed to 
the tracer shows a remarkable binding of the 
ion within the membrane, the amount of P* 
bound some four times greater when the tracer is 
added inside. 


Reciprocal inhibition of spinal motoneurons. A. S. 
Dontas,* D. C. Perers* anp Ropert GESELL. 
Physiology Lab., Univ. of Michigan, Ann Arbor. 
Activity of phrenic neurons was studied by 

recording electric potentials of emergent fibers 

with d. c. amplifier. Inhibition of inspiration pro- 
duced by stimulation of predominantly expiratory 
excitatory nerves, superior laryngeal or vagus, 

e.g., resulted in depression or elimination of slowly 

oscillating negative potentials and decrease or 

arrest of action potentials. The end of stimulation 
was followed by gradual return of electrotonic 
potential to original level and to normal oscillation 
together with return of action potentials and 
rhythmic breathing. Excitation of these nerves is 
supposed to stimulate both half-centers of respira- 
tion though unequally, so that central reciprocal 
inhibition of inspiration occurs indirectly through 
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activation of its antagonist. This was tested by 
stimulation of superior laryngeal under extreme 
contrasting conditions, i.e. during supernormal 
inspiratory and supernormal expiratory activity 
against appropriate closure of trachea. Stimula- 
tion of superior laryngeal nerve during super- 
normal inspiratory activity potentiates that activ- 
ity still more and delays the expiratory phase; 
whereas stimulation during supernormal expira- 
tory activity increases prevailing inhibition of 
inspiratory neuron. Observed electrical potentials 
conform with above. Stimulation of predomi- 
nantly inspiratory nerves giving normally power- 
ful phrenic discharges is, on the other hand, able . 
to increase existing inhibition of the same neurons 
if delivered when the antagonists are superactive. 
Thus prevailing state of activity of half-centers rather 
than particular fibers stimulated determines the 
type of response to reflex stimulation, a fact sup- 
porting the concept of reciprocal interlocking of 
antagonistic half-centers, and avoiding the need 
of invoking ‘positive’ potentials on nerve cell 
bodies in explanation of inhibition. 


Measurement of secretin content of intestine in 
hypophysectomized and normal rats. J. E. C. 
DorcHEsTER* AND R. E. Harst. Dept. of Physi- 
ology, Univ. of Toronto, Toronto, Ontario, Canada. 
Using the Latin Square experimental design, it 

was shown that a basic straight line relationship 

existed between log dose of secretin and the re- 
sponse of pancreatic secretion in rabbits. This 
relationship and experimental design were then 
made the basis of a method of secretin assay. This 
method of assay was used in testing the secretin 
content of extracts of the entire small intestine 
of rats. It was found that hypophysectomy led to 

a reduction in the secretin per gram of dried 

intestine and also to a decrease in the total con- 

tent of secretin in the small intestine of the rat. 

It would appear that the pituitary gland exerts a 

definite influence on those endocrine structures of 

the intestine concerned with the formation and 
liberation of secretin, though the mechanism of 
this action has not been established as yet. 


Topical antiphlogistic action of cortisone. THomas 
F. Doucuerty. Dept. of Anatomy, Univ. of 
Utah, Salt Lake City. 

Cortisone is antiphlogistic when given sys- 
temically (Doucuerty, T. F. ano G. L. ScHNEE- 
BELI. Proc. Soc. Biol. & Med. in press). To test 
whether cortisone has a local antiphlogistic action, 
it was injected into loose connective tissue of 
adrenalectomized CBA mice simultaneously with 
a phlogogenous agent. Histamine diphosphate 
(0.2 mg. in 0.25 ce. saline) injected subcutaneously 
was the standard inflaming stimulus. The degree 
cf inflammation was measured at 6, 12 and 24 
hours by counting the number of damaged fibro- 
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blasts and non-autochthonous cells per mm.? of 
air-dried May-Griinwald-Giemsa stained spreads 
of the inflamed tissue. Graded amounts of corti- 
sone acetate from 0.25 to 50 ug. added to the hista- 
mine solution inhibited the inflammation produced 
by histamine alone. A smaller dose of cortisone 
(0.125 wg.) had no inhibitory action. When the 
amount of histamine was increased, larger 
amounts of cortisone were required to inhibit 
inflammation. Circulating eosinophils per mm.* 
tail vein blood were determined in all experiments 
to ascertain whether the cortisone doses employed 
had systemic effects. Doses between 5 and 20 ug. 
cortisone produced eosinopenia when injected 
alone but not when given with the standard inflam- 
ing dose of histamine. Thus, the local antiphlo- 
gistic effect of cortisone is not produced by way 
of a systemic mechanism. The findings indicate 
that the local ‘utilization’ of the hormone is in- 
creased in an inflamed area in proportion to the 
intensity of the inflammatory process. (Supported 
by a grant from the Life Insurance Med. Re- 
search Fund.) 


Spectrophotometric studies of the dye-albumin 
complexes. Puitie Dow. Dept. of Physiology, 
Med. College of Georgia, Augusta. 

This report completes a protracted series of 
studies (Federation Proc. 1945 and 1947; Am. J. 
Physiol. 1950) comparing the biological and 
physico-chemical behavior of the two most nearly 
intravascular dyes, Brilliant Vital Red and Evans 
Blue (T-1824). The complexes of these dyes with 
serum albumin (gift of Armour Laboratories) at 
different molar ratios are examined spectro- 
photometrically, and interconversion tendencies 
are analyzed. As before, emphasis is on practically 
salt-free solutions, with separate consideration of 
the effect of NaCl on the curves. The results are 
in harmony with the previously expressed hypoth- 
esis that an important factor is the dispersion 
stability or degree of local aggregation of the dye 
molecules. 


Effect of hypoxia on pulmonary vascular pressures 
in man. JosEPH T. DoyLe,* JosePH S. WILSON* 
AND JAMES V. WaRREN. Emory Univ. School of 
Medicine, Atlanta, Ga. 

Sizable variations in pulmonary vascular pres- 
sures can be induced in normal humans by ex- 
pansion or reduction of effective blood volume. 
Pulmonary arterial and capillary pressures in- 
crease or decrease proportionally to blood volume, 
without alteration in pulmonary pressure gradi- 
ent. On the other hand, patients with certain 
circulatory abnormalities may show an abnormally 
high pulmonary pressure gradient despite normal 
or small blood volumes. These observations sug- 
gest pulmonary vascoconstriction. As an approach 
to the exploration of this possibility, 14 normal 
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individuals and 10 patients with cardiopulmonary 
abnormalities were subjected to inhalation of 10% 
oxygen for short periods. Cardiac output was de- 
termined by direct Fick and dye dilution tech- 
niques. The pulmonary arterial pressure (average 
mean 12 mm. Hg) of all normal subjects rose an 
average of 8 mm. Hg during hypoxia. Pulmonary 
capillary pressure was unchanged so that the 
pulmonary pressure gradient was increased. Pulse 
rate increased moderately. Blood flow usually 
increased, but not proportionally to the degree of 
pulmonary hypertension. Systemic vascular re- 
sistance tended to fall. ‘Pulmonary blood volume’ 
was questionably increased. In the abnormal 
group, hypoxia produced less constant alterations 
and occasionally no change in pulmonary arterial 
pressure. In these latter subjects, there was evi- 
dence of markedly expanded blood volume. 


Response of Chilomonas paramecium to ionizing 
radiation. Howarpv 8S. Ducorr* anp Joun O. 
Hurcuens. Argonne Natl. Lab., Chicago, and 
Dept. of Physiology, Univ. of Chicago, Chi- 
cago, Ill. 

X-ray doses of less than 10,000 r (air) have no 
apparent effect on the rate of growth or cell 
division in cultures of Chilomonas, while 90,000 r 
result in death of about 40% of the cells and a 
block to cell division that is irreversible within 
30 hours. At intermediate doses some cell deaths 
occur, and there is a cell division block, the dura- 
tion of which appears to be a direct function of 
dose. Growth then resumes at the control (loga- 
rithmic) rate. During the period of block, the cells 
increase greatly in volume, as do the starch 
granules. Just prior to resumption of cell division 
after being blocked by nitrogen mustard (HN-2), 
the cells are somewhat more radioresistant. Such 
cells are resistant to additional exposure to HN -2 
(HutTcHENS AND Popo.sky. Federation Proc. 9: 65, 
1950). This effect is not due simply to a difference 
in radiosensitivity between dividing and ‘resting’ 
cells, since cells prevented from growing and 
dividing by incubation in nitrogen free media are 
no more resistant than are growing cells. Such 
cells transferred to complete medium at various 
intervals after irradiation exhibit the delay ex- 
pected at that dose, plus any delay exhibited by 
unirradiated controls. Thus, recovery from x-radi- 
ation as from nitrogen mustard damage appears 
to require not a fixed time but a fixed amount of 
protoplasmic synthesis, probably of nitrogenous 
materials. 


Effect of large quantities of parenteral sodium 
chloride and fluid on plasma potassium and 
intracellular potassium balance. ABRAHAM 
Dury. Dorn Lab. Med. Research, Bradford Hos- 
pital, Bradford, Pa. 

Parenteral electrolyte replacement in surgical 
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patients until recently had been entirely depend- 
ent upon sodium and chloride. Recognition re- 
cently that potassium deficits are incurred in these 
patients which may lead to serious clinical and 
biochemical alteration has reopened the problem 
of electrolyte replacement. Sodium and potassium 
balance and serum sodium, potassium and bi- 
carbonate levels were studied in 3 groups of 
patients after gastrectomy during the time they 
were given parenteral fluids only. Group I was 
given large quantities of fluid and large amounts 
of sodium chloride replacement; group II was 
given moderate to large quantities of fluid and 
very low amounts of sodium chloride; group III 
was given adequate fluid replacement, but low 
sodium chloride in conjunction with potassium 
phosphate as replacement electrolytes during the 
first few days after surgery. Data will be presented 
showing that hypokalemic levels in group I was 
associated with large negative balance of intracel- 
lular potassium. In group II the plasma potassium 
levels remained fairly normal as a result of con- 
traction of the extracellular space but this group 
too had a large negative intracellular potassium 
balance. The result in group III was most favor- 
able with very small or no changes in plasma 
potassium level, extracellular fluid space and 
intracellular potassium balance. These results in 
relaticn to the excellent post-surgical recovery 
will be discussed. 


Effects of nitroglycerine on myocardial oxygen 
consumption in dog. R. W. Ecxstern, WILLIAM 
NEWBERRY AND J. McEacuen. Dept. of Med- 
icine, Western Reserve Univ., Cleveland, Ohio. 
These experiments were designed to test the 

hypothesis that nitroglycerine antagonizes the 

myocardial anoxating properties of epinephrine 
and similar agents by reducing myocardial oxygen 
consumption. Total left coronary flow was meas- 
ured with a rotometer. A coronary sinus cannula 
permitted venous sampling for A-V oxygen differ- 
ences and in some cases continuous venous oxygen 
changes with a Waters Conley oximeter. Prelimi- 
nary experiments showed that the intracoronary 
injection of nitroglycerine produced large in- 
creases in coronary flow and coronary sinus oxygen 
content without changes in oxygen consumption. 
The intracoronary injection of epinephrine pro- 
duced the usual large increases in flow and oxygen 
consumption. The intracoronary injection of 
nitroglycerine at the peak of the epinephrine re- 
sponse produced a further increase in coronary 
flow, a decrease in the A-V oxygen difference but 
no significant change in myocardial oxygen con- 
sumption. In a third series of experiments studies 
were made on the effect of nitroglycerine on the 
changes produced by stimulation of the cardiac 
accelerator nerves. Such stimulation produced flow 
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increases of 175% and increases in oxygen con- 
sumption of about 200%. When nitroglycerine was 
injected at the peak of the nerve stimulation re- 
sponse there was a further increase in flow without 
a significant change in oxygen consumption. 
Therefore in these experiments physiologically 
active amounts of nitroglycerine do not modify 
myocardial oxygen consumption either before or 
after the administration of epinephrine or stimu- 
lation of the cardiac accelerator nerves. 


Survival of rats adrenalectomized after x-irradi- 
ation. ABRAHAM EpDELMANN AND SEYMOUR 
Katsu.* Biology Dept., Brookhaven Natl. Lab., 
Upton, L. I., N. Y. 

Rats were adrenalectomized at various times 
after a dose of whole body X-irradiation (600 r, 
160 kvp., 10 ma., 0.2 mm. Cu, a dose which does 
not kill normal control rats in this laboratory), 
and the time of death noted. It was observed that 
the life span was reduced when the time interval 
between irradiation and adrenalectomy was de- 
creased. This relation was not linear, a greater 
effect being noticed at the shorter intervals. If the 
irradiation was given 5 or more days before the 
adrenalectomy, the life span of the irradiated- 
adrenalectomized rats approached that of the un- 
irradiated-adrenalectomized rats. This may be 
interpreted to mean that the need of the animal 
for adrenal hormones to survive is most acute im- 
mediately after irradiation and rapidly diminishes 
after 3-5 days. (Research carried out at Brook- 
haven National Laboratory under the auspices of 
the U. S. Atomic Energy Commission.) 


Blood flows in the hyperthermic dog following 
cord section and lumbar sympathectomy. H. E. 
Epverstrom. Dept. of Physiology, St. Louis Univ. 
School of Medicine, St. Louis, Mo. 

Blood flow distribution in anesthetized dogs 
with spinal cord transection at T6 was studied 
with the photoelectric plethysmograph at normal 
body temperature and during hyperthermia in- 
duced by radiant heat. In animals kept at normal 
body temperature, section of the cord was followed 
by a fall in blood pressure over a period of hours. 
Blood flows in the hind foot pad and intestine 
showed a rise after cord section, followed by a 
decline. Tongue blood flows showed little change 
throughout the experiment. In a second experi- 
ment body temperature was elevated following 
cord section and the above observations made at 
intervals until lethal hyperthermia ensued. Cord 
section initially produced the effects on blood 
pressure and flows described above, but on raising 
body temperature the blood pressure fall was ac- 
celerated, and blood flows in the hind foot and 
intestine fell below control levels. Tongue blood 
flows were relatively unchanged, whereas in the 
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intact animal a marked rise in flow accompanied 
hyperthermia. In a third experiment, hyper- 
thermia was induced in dogs with unilateral lum- 
bar sympathectomy performed several weeks or 
months previously. Initial observations on the 
anesthetized animal disclosed blood flows on the 
intact side to be about double those on the op- 
erated side. Elevation of the body temperature to 
42°C. was accompanied by a decrease in blood flow 
in both hind foot pads, which was somewhat more 
pronounced on the intact side. Tongue blood flows 
increased markedly with hyperthermia in this 
group. (Aided by a grant from the U. S. Public 
Health Service). 


Incubation hemolysis of human erythrocytes. M. 
M. Exits anp M. D. Exuis.* Dept. of Physiology 
and Pharmacology, Univ. of Missouri Med. School, 
Columbia. 

Hemolysis of erythrocytes in 1:100 dilutions of 
dog blood in buffered salines ranging from 0.41 to 
1.28% incubated at 37°, 42° and 45°C. for 22 hours 
or less varied directly although not proportion- 
ately with the osmotic tonicity of the saline 
(Evuis AND Exits. Proc. Soc. Exper. Biol. & Med. 
74: 251, 1950). Extending these studies to human 
bloods it was found that little hemolysis was ob- 
tained by incubation unless washed corpuscles 
were carried in markedly hypertonic salines at the 
higher temperatures. Bloods from 28 university 
students, apparently in good health, were drawn 
by venopuncture and the erythrocytes washed 
with buffered saline. The final suspensions con- 
tained 1:100 corpuscles and 1:65,000 serum in 
terms of whole blood. These suspensions were 
made up in 1, 2, 2.5, 3 and 4% salines buffered to 
pH 7.4 and incubated at 45°C. for 5 hours. The 
mean hemolysis values, considering hemolysis in 
1% as 100, were: 1%, 100; 2%, 165; 2.5%, 251; 3%, 
216; 4%, 104. Applying Fisher’s ‘t’ formula to these 
means the differences between the hemolysis in 
1% and 2%, 2% and 2.5%, and 3% and 4% were 
definitely significant, but the difference between 
2.5% and 3% series was not significant, i.e. the 
hemolysis was progressively greater from 1% 
saline to a maximum between 2.5% and 3% and 
distinctly less in 4%. Hemolysis of blood from 18 
ambulatory hospital patients followed essentially 
the same pattern although showing certain group- 
ings with reference to the disease involved. 


Growth hormone induced diabetes in the rat. 
Frank L. Enaet, W. J. Coaeins,* W. Lynn* 
AND A. Viau.* Dept. of Medicine, Duke Univ., 
Durham, N. C. 

Purified anterior pituitary growth hormone has 
been shown to be diabetogenic in dogs, cats and 
partially depancreatized or alloxanized rats, but 
not heretofore in rats with intact pancreas. The 
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present study demonstrates that growth hormone 
(Armour) may be diabetogenic in tube-fed rats 
treated with doses of ACTH (Armour) which, by 
themselves, are not diabetogenic. Five rats, in- 
itial weights 250-300 gm., were fed a high carbo- 
hydrate diet (Ingle) supplying 4.3-7.5 gm. of 
available carbohydrate/100 gm. body weight and 
were treated with hormones intermittently from 
35-100 days. Following adaptation to tube feeding, 
there was no glycosuria, and blood sugar levels 
one hour after tube-feeding were less than 
150 mg.% at all levels of diet. 1.5-8.0 mg. of ACTH 
daily induced no significant glycosuria and maxi- 
mal blood sugars of 190 mg.%, except in the rat 
that received the largest diet. This rat excreted 
up to 1 gm. of glucose/day with a maximal blood 
sugar of 296 mg.%. In one rat receiving rapid in- 
crements of diet volume, 5 mg. G.H. daily induced 
5 gm. glycosuria and a blood sugar of 397 mg.%. 
Other rats receiving G.H. showed only transient 
hyperglycemia one hour after feeding, without 
glycosuria. All rats receiving ACTH and G.H. 
developed glycosuria up to 7 gm. and maximal 
hyperglycemia of 596 mg.%. Glycosuria varied 
with the dose of G.H. and was sustained as well by 
3 as by 8 mg. of ACTH. Glycosuria varied with 
diet volume. It is concluded that G.H. is diabeto- 
genic in the intact rat, the adrenal cortex playing 
a synergistic role. 


Elevation of serum mucoprotein by parathyroid 
extract. Mitton B. ENGEL (introduced by 
Husert R. Catcupo.e). Univ. of Illinois Col- 
lege of Dentistry, Chicago. 

There is a relation between the resorption of 
the glycoprotein containing ground substance of 
bone and cartilage and the blood mucoprotein 
level following the administration of small and 
large doses of parathyroid extract. Young rats 
receiving 10-1600 U of parathormone were killed 
at 1-96 hours. Blood was withdrawn for mucopro- 
tein determinations. Thin pieces of knee-joints 
and kidney were fixed by freezing-drying for his- 
tochemical and morphological studies. Micro- 
scopic evidence of accelerated cartilage and bone 
resorption was present in animals receiving over 
500 U. Some bone spicules stained more intensely; 
others were reduced to fibrillar fragments. Macro- 
phages in the primary spongiosa contained a 
greater number of glycoprotein granules and in- 
soluble phosphate and/or carbonate. These 
changes are interpreted as evidence of breakdown 
of ground substance. Normal serum mucoprotein 
levels, expressed in terms of a mannose-galactose 
standard, and tyrosine, were: carbohydrate 15.9 
+ .8 (S.E. of mean) mg/100 cc., tyrosine 4.1 + .2 
mg/100 cc. Eighteen hours after 10-30 U of para- 
thormone the values were elevated to around 25 
and 6, respectively. Massive doses (800-1000 U in 
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72 hours) produced values as high as 73 and 21, 
respectively. Intermediate dosage led to inter- 
mediate mucoprotein levels. Anuria and gross 
kidney changes developed in rats receiving over 
1000 U. In sections, large aggregates of glyco- 
protein granules were observed in the tubule cells. 
The lumina of many tubules held granular or 
homogeneous carbohydrate-containing material, 
which was sometimes associated with insoluble 
phosphates. This carbohydrate-containing ma- 
terial is thought to be derived from the serum 
mucoprotein. 


Further observations on certain responses to 
massive doses of epinephrine. Hiram E. Essex. 
Mayo Fndn., Rochester, Minn. 

Vigran and Essex (Am. J. Physiol. 162: 230, 
1950) have reported that a tolerance to epinephrine 
greater than three times the surely lethal dose 
can be acquired by dogs. The mechanism responsi- 
ble for the increased tolerance was not discovered. 
In the present investigation evidence indicates 
that the tolerance of dogs to this drug is non- 
specific since injections of large doses of Neo- 
Synephrine protected dogs against more than a 
surely lethal dose of epinephrine. Dogs tolerant 
to large doses respond to small doses of epineph- 
rine with the same increase in blood pressure as 
was true before tolerance was developed. The por- 
tal venous pressure was markedly elevated by 
large doses of epinephrine. Casts made of the 
hepatic veins showed them to have gone into an 
extremely contracted state. A similar response 
was observed in the secondary branches of the 
pulmonary arteries of rabbits and cats following 
large doses of epinephrine. By maintaining the 
arterial blood pressure near the control level one 
dog in a series of 5 survived a rapid intravenous 
injection of 1.5 mg. of epinephrine per kg. In 
another series with the blood pressure controlled, 
5 dogs out of 13 survived a rapid intravenous in- 
jection of 1.0 mg. of epinephrine per kg. In a series 
of 5 dogs with the arterial blood pressure uncon- 
trolled none survived the latter dose. 


Action of acetylcholine on cerebral cortex of cats 
and monkeys. Car. F. Essic (introduced by 
Wave H. Marsnatuz). Natl. Inst. of Mental 
Health, Natl. Insts. of Health, Bethesda, Md. 
Acetylcholine chloride in strengths ranging from 

2-20% produces a localized depression of normal 

electrocorticographic activity when applied to the 

cerebral cortex. The depression shows little or no 
effect on areas remote to the site of application 
and can be obtained from any region on the dorsal 
convexity of the cerebral hemisphere. The local 
diminution in brain wave activity does not show 
an associated significant change in the cortical 
d.c. potential. The local nature of the brain wave 
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changes and the lack of a significant direct voltage 
variation serves to differentiate the acetylcholine 
effect from the spreading depression of Leao. The 
depressant action may be followed by local high 
frequency large amplitude spikes often resembling 
grand mal seizure patterns. The appearance of 
such local signs of stimulation is not constant. 
Topically applied 1% eserine sulfate appears to 
accentuate the depressant action of acetylcholine. 
Atropine abolishes the depressant action of ace- 
tylcholine more consistently than it counteracts 
the spiking activity. In addition, atropine sulfate 
abolishes the depression in systemic blood pres- 
sure which follows the topical application of ace- - 
tylcholine to the cerebral cortex. The blood 
pressure diminution increases with the strength 
of the acetylcholine and the volume applied. The 
decrease in blood pressure occurs without regard 
to the cerebral region to which the acetylcholine 
is applied and is accentuated by previous eserini- 
zation. 


Suppression of ventricular ectopic rhythms by 
parasympathomimetic drugs. ANTONIO Es- 
TANDIA,* A. Sripney Harris AND TEDROE J. 
Forp, Jr.* Dept. of Physiology, Baylor Univ. 
College of Medicine, Houston, Tez. 

Delayed ventricular tachycardia was produced 
in dogs by occlusion of the anterior descending 
artery as described elsewhere. Acetyl-6-methyl- 
choline chloride (Mecholy]l) in doses of 0.5 or 0.25 
mg. per kg. subcutaneously markedly reduced the 
ectopic rate in all 6 dogs in which it has been 
tried. In some dogs completely normal rhythm 
has been restored for periods of a few minutes 
each and significant reduction of ectopic frequency 
has been maintained by a single dose for as long 
as 2 hours. Mecholy! has eliminated ventricular 
paroxysmal tachycardia while only insignificant 
changes in the sinus rate occurred. The effective- 
ness of Mecholy! has varied considerably in differ- 
ent animals. Carbamy] choline chloride (Dory]), 
0.01 mg. per kg., was administered subcutaneously 
to one dog with a low frequency ventricular ec- 
topic rhythm. The abnormal complexes disap- 
peared for 14 hours. Acetylcholine chloride, 0.4 
mg. per kg., injected quickly by vein into a dog 
with low frequency ventricular ectopic activity, 
eliminated the abnormal complexes for about 2 
minutes. These observations are regarded as evi- 
dence that ventricular premature systoles and 
tachycardia result from ectopic impulses and not 
from reentry. Since these vagomimetic substances 
shorten the refractory period and slow conduction, 
if they change it at all, they should make reentry 
phenomena more persistent. Since they eliminate 
abnormal complexes in many instances, this must 
be a result of diminished automaticity of dis- 
charging foci. This could be accomplished by 
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diminishing excitability or increasing accommo- 
dation to a continuing stimulus or both. 


Strength and other physical properties of long 
bones of the inferior extremity. F. Gaynor 
Evans AND Mitton Lesow (introduced by M. 
Mason Guest). Depts. of Anatomy and En- 
gineering Mechanics, Wayne Univ., Detroit, Mich. 
Over 900 samples of compact bone from the hu- 

man femur, tibia and fibula have been tested for 

tensile and shearing strength, modulus of elasti- 
ticity, hardness and percentage elongation under 
tension. The samples were of standardized size 
and were tested in both the wet and dry condition. 
Air drying of the femoral samples increased their 
average tensile strength 31%, their modulus of 
elasticity 17% and their hardness 54%, but de- 
creased their percentage elongation 45% and the 
shearing strength 18%. The percentage elongation 
under tension is directly proportional to the energy 
absorbing capacity (in lbs/in.*) of the bone. Wet 
samples absorbed approximately 55% more energy 
before failing than did the dry ones. The tibia is 
the strongest of the 3 bones of the inferior extrem- 
ity. The middle third of all 3 extremity bones is 
the strongest and the same is true of the lateral 
quadrant of the femur and tibia. The fibula was 
not tested according to quadrants. Variations of 
less than 1% in the density of the samples can be 
determined by the use of a radio-active beta-ray 
emitter (Strontium 90) and a Geiger counter. The 
results of these studies will also be reported as 
well as the fatigue strength of bone. Aided (in 
part) by a research grant from the National In- 
stitutes of Health, U. S. Public Health Service. 


Hydrolysis of ethyl acetoacetate by normal rabbit 
bone marrow. JoHn D. Evans (introduced by 
Morton J. OPPENHEIMER). Dept. of Physiology, 
Cornell Univ. Med. College, New York City and 
Dept. of Physiology, Temple Univ. School of 
Medicine, Philadelphia, Pa. 

An esterase of normal rabbit bone marrow hy- 
drolyzes ethyl acetoacetate in vitro to ethyl alcohol 
and acetoacetic acid. When 0.8 mg. of ethyl ace- 
toacetate is added to bone marrow cells suspended 
in Ringer’s solution at 37°C. and at an initial pH 
of 7.3, approximately 90% is broken down in an 
hour. This is shown by a) liberation of carbon 
dioxide from a bicarbonate buffer, and b) analysis 
for ethyl alcohol. Physostigmine does not inhibit 
the action of this enzyme in vitro. Esterases in 
bone marrow also hydrolyze methyl acetoacetate, 
n-butyl acetoacetate, triacetin, and phenyl ace- 
tate at a rapid rate. On the other hand, rabbit 
marrow breaks down ethyl acetate, n-butyl ace- 
tate, ethyl propionate, ethyl n-butyrate, and n- 
butyl n-butyrate much more slowly. The esterase 
activity of bone marrow for ethyl acetoacetate is 
as great as that of liver, kidney or lung, and much 
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greater than that of heart, muscle, spleen, pan- 
creas or brain. The enzyme of ethyl acetoacetate 
hydrolysis may be of interest because of the im- 
portance of acetoacetic acid in metabolic 
processes. 


Estimated duration of spontaneous neurogenic 
stimulation of the hypophysis, causing LH re- 
lease in female rats. Joun W. Everett (in- 
troduced by F. D. McCrea). Dept. of Anatomy, 
Duke Univ., Durham, N. C. 

In 4-day cyclic rats of our colony, spontaneous 
neurogenic activation of the hypophysis, inducing 
release of ovulating hormone, usually occurs be- 
tween 2 and 4 p.m. on the day of proestrus. Either 
pentobarbital or atropine consistently blocks the 
activating mechanism when administered at 2 
p.M., but rarely so at 4 p.m. The present study ex- 
plores the intervening period. Each of 5 groups 
of 9-10 rats was given atropine sulphate (700 mg/ 
kg., s.c.) at one of the following times: 2:40, 2:50, 
3:00, 3:15, or 3:30. Autopsies were performed the 
next morning. Results were checked by serial 
sections of both ovaries, with particular reference 
to evidence of complete blockade or of partial ac- 
tivation. In 3/10 rats full activation had occurred 
before the 2:40 injection, while 2 others showed 
partial activation. In the remaining 4 series there 
was a more gradual increase in proportionate 
numbers activated. Among all 40 rats 9 cases of 
partial activation were found, representing stimu- 
lation in progress at the time of injection. Since 
the chance of interrupting a process is a function 
of its length, an estimate of duration was calcu- 
lated: 26 minutes, with fiducial limits 14 and 52 
minutes, respectively (2.5% level). The activating 
stimulus in rats, therefore, is not momentary as 
in rabbits, but proceeds gradually for possibly 
one-half hour. The results also indicate that secre- 
tion of ovulating hormone is quantitatively re- 
lated to duration of stimulus. Stimulus and secre- 
tion may even proceed concurrently. 


Effects of adrenal medullary hormones on blood 
and urinary chloride levels during water diu- 
resis. W. J. Eversoie. Dept. of Zoology, Syra- 
cuse Univ., Syracuse, N. Y. 

Subcutaneous administration of adrenaline (nor- 
epinephrine and epinephrine) in the rat stimulates 
chloride excretion and urine flow during water 
diuresis (STEIN AND WeRTHEIMER. J. Endocrinol. 
3: 356, 1944. Gaunt et al. Endocrinology 37: 136, 
1945). A previous report from this laboratory in- 
dicated that the diuretic action of adrenal medul- 
lary hormone was not due to epinephrine but to 
the presence of nor-epinephrine (Horrss et al. 
Proc. Soc. Exper. Biol. & Med. 75: 58, 1950). The 
studies reported here on urinary electrolytes, 
collected over a period of one hour after injection 
of one dose of water and hormone, show that nor- 
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epinephrine caused a threefold increase in chloride 
concentration over the control level and hence 
greatly enhanced chloride excretion. Pure epineph- 
rine had little or no effect on chloride excretion. 
Such findings indicate that the chloruretic action 
of adrenaline is due to its nor-epinephrine content. 
Injection of nor-epinephrine caused a slight in- 
crease in serum chloride whereas epinephrine 
failed to elicit such a response. Studies now under- 
way are designed to explore the effects of adrenal 
medullary hormones on diuresis in terms of elec- 
trolyte, circulatory and renal mechanisms. 


Post-natal development of water diuresis in rats. 
GERTRUDE Fa x (introduced by E. F. ADourxH). 
Dept. of Physiology, Univ. of Rochester, Roch- 
ester, N. Y. 

Newborn mammals are less able to compensate 
for water excesses and deficits than adults. This 
investigation was undertaken to trace the develop- 
ment of diuresis in rats after birth and to identify 
factors which influence the diuretic response. At 
birth there was no diuresis when 5% of the body 
weight of water was administered by stomach 
tube; but within a day there occurred a slow, de- 
layed diuresis which, with subsequent ageing, 
began sooner and became greater. By 10 days of 
age a completely adult-like response was regularly 
obtained. At birth the urine tended to be hypo- 
tonic to the plasma and without appreciable 
change in concentration after water administra- 
tion. With ageing and development of diuresis, 
urinary dilution increased. Absorption of water 
from the gastrointestinal tract was slower in in- 
fant rats than in adults, but exceeded the excre- 
tion rate at all ages. No differences were found in 
absorption rates in rats of 3-8 days of age, al- 
though important changes occurred in excretion 
rates. The number of nephra is said to double 
within 2 weeks after birth; but the number of 
nephra was not a limiting factor in the response, 
since no differences in results were found between 
unilaterally nephrectomized and control infant 
animals. Water diuresis was enhanced in rats of 
all ages by simultaneous administration of ad- 
renal cortical extract, and inhibition with Pitressin 
was evident as early as 3 days of age. We infer 
that the factors involved in the development of 
this diuretic function are renal, hormonal and, 
possibly, hemodynamic and nervous. 


Response in motility of non-innervated smooth 
muscle to d-tubocurarine chloride (curare). 
JoHN Fereuson. Dept. of Physiology and Phar- 
macology, Creighton Univ. School of Medicine, 
Omaha, Nebr. 

A study was made of the effect of d-tubocurarine 
chloride (curare) on motility of non-innervated 
smooth muscle. The amnion of the developing 
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chick was removed and suspended as a muscle 
strip in warmed aerated Sollmann-Rademaekers’ 
solution. The motility was recorded on a smoked 
drum. This structure contains muscle tissue but 
is thought to be devoid of nervous elements of 
any description. Some preparations manifested 
spontaneous rhythmicity and changes in tonus. 
Only a rhythmic amnion was used for each applica- 
tion of curare. The response of different amnions 
was somewhat variable. Concentrations of pure 
powdered d-tubocurarine chloride in the bath 
ranging from 1:10,000 to 1:500 were used. A con- 
centration of 1:1000 caused a decrease in tonus; 
but a concentration of about 1:600 was necessary 
to abolish both rhythmicity and tonus. In some 
instances it was still possible to obtain a response 
to stretch after a high concentration of curare. 
Modification of the tonicity of the solution in the 
bath by the addition of sodium chloride or glucose 
did not significantly affect motility in this muscle. 
A concentration of 1:3300 of curare in the bath 
appeared to antagonize the effect of acetylcholine 
bromide, an excitant of motility in this muscle, 
but the variability of response of the different 
amnions precluded making quantitative determi- 
nations. 


Failure of 2,4-dinitrophenol to augment anaerobic 
glycolysis in rat cerebral cortex slices. JoHN 
Firetp, C. N. Petss* anp Victor E. Hatt. 
Dept. of Physiology, Stanford Univ. School of 
Medicine, Stanford, Calif. 

Previous work from this laboratory indicates 
that both the heat and cold defense mechanisms 
are inactivated by 2,4-dinitrophenol (DNP). The 
phenomenon of general depression of both thermo- 
regulatory mechanisms is a point in favor of the 
concept that the nitrated phenols have an uni- 
formly depressing action, the augmentation of 
metabolic processes being a secondary feature. 
As part of a study of the action of various sub- 
stances affecting body temperature (Federation 
Proc. 7: 33, 1948), we have determined the effect 
of DNP on anaerobic glycolysis in rat cerebral 
cortex slices. Anaerobic glycolysis was measured 
manometrically in a bicarbonate buffer at 37.5°C. 
Concentrations of DNP ranging from 0 to 2 X 
10-? m have essentially no effect on the glycolytic 
rate. Higher concentrations are inhibitory. The 
mean rate of anaerobic glycolysis in 72 control 
determinations was 7.5 wl./mg. dry wt. of tissue/ 
hr. In view of the fact that other workers have 
demonstrated striking increases in anaerobic gly- 
colysis due to DNP in other tissues, such as frog 
muscle, sperm and yeast, manometric determina- 
tions were checked by chemical analysis for lactic 
acid. The results obtained manometrically were 
confirmed by the lactic acid procedure. Further- 
more, we were unable to demonstrate the aug- 
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menting action of DNP on anaerobic glycolysis 
in frog muscle. We are unable at this time to ac- 
count for these discrepancies. 


Deterioration of skeletal muscle due to contrac- 
ture following local tetanus toxin injection. 
Ernst Fischer AND HELEN V. SKOWLUND.* 
Dept. of Physiology, Med. College of Virginia, 
Richmond. 

Rabbit gastrocnemii in contracture produced 
by local tetanus toxin injections were analyzed 
for fat, water and electrolyte content, for content 
in specific muscle proteins and for some enzy- 
matic activities. The early onset of the consider- 
able atrophy of these muscles is often masked by 
an initial edema during the so-called ‘neurogenic’ 
phase of the contracture. In the later phase of 
contracture, which cannot be reduced by nerve 
section or deep anesthesia, the intercellular po- 
tassium decreases considerably and is partly re- 
placed by sodium. The loss in specific proteins 
such as myosin, acto-myosin and myogen, starts 
in the first phase, and at the same time myoal- 
bumin content increses. Local tetanus contrac- 
ture apparently has little effect upon the con- 
centration of ‘contractin,’ the new muscle protein 
described recently for contracted muscles by 
Dubuisson. The various enzymatic activities of 
the muscles in contracture decrease more quickly 
than those protein fractions identified with these 
activities in the electrophoretic pattern of muscle 
extracts produced by various extraction methods. 


Variations in the hyperdynamic cardiovascular 
response to stress among hypertensive subjects. 
Joun T,. FiyNN* AND Stewart Wo tr. Dept. of 
Medicine, New York Hospital-Cornell Med. Cen- 
ter, New York City. 

Variations in blood pressure, ventricular rate, 
peripberal resistance, and cardiac stroke volume 
were studied in 21 experiments on 17 hypertensive 
subjects at rest, after exercise and during dis- 
cussion of significant personal conflicts, with the 
aid of the low-frequency critically damped ballis- 
tocardiograph. While this instrument is probably 
not suitable for comparative determinations of 
cardiac output from individual to individual or 
even from day to day, it can reliably reflect rela- 
tive differences in cardiac output when it is used 
more or less continuously over a single experi- 
ment. Immediately after exercise all of the sub- 
jects displayed a characteristic hyperdynamic 
pattern including moderate elevation of arterial 
pressure attributable to an increase in stroke vol- 
ume and cardiac output with a sharplylowered pe- 
ripheral resistance. This same pattern was evoked 
by some subjects during discussion of personal 
problems, but others displayed a contrasting pat- 
tern characterized by a rise in arterial pressure at- 
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tributable predominantly to elevated peripheral 
resistance and accompanied by no change or a 
fall in stroke volume and cardiac output. There 
were no consistent changes in ventricular rate 
during these observations. It is not possible from 
the determination of systolic and diastolic pres- 
sure or from the pulse pressure to ascertain which 
of these two patterns underlies an elevation of 
blood pressure The distinction, however, may be 
of considerable importance because available data 
indicate that blood pressure elevation by increas- 
ing cardiac output is well tolerated by the individ- 
ual but that similar increases by the mechanism of 
peripheral vasoconstriction are more costly to the 
circulatory system in terms of energy required. 
Differential use of these patterns may clarify to 
some extent the puzzling observation that some 
subjects live for many years with a consistently 
elevated arterial pressure but with little evidence 


of circulatory damage, while in others rapidly pro- 


gressive circulatory damage ensues following rela- 
tively short periods of arterial hypertension. 


An insulin-free pancreatic extract capable of re- 
ducing the concentration of ketone bodies in 
the blood. Prero P. Foa anv Harriet R. WEIN- 
sTEIN.* Dept. of Physiology and Pharmacology, 
Chicago Med. School, Chicago, Ill. 

Previous experiments indicated the possibility 
that certain insulin-free pancreatic extracts may 
contain a substance capable of lowering the con- 
centration of Ketone bodies in the blood of fasting 
and diabetic dogs (Am. J. Physiol. 163: 711, 1950). 
These extracts, however, contained the hyper- 
glycemic principle and the possibility that the 
lowering of the Ketone body might have been the 
result of the hyperglycemia had not been com- 
pletely ruled out. It is known (and it was con- 
firmed) that hyperglycemia produced by glucose 
is followed by a reduction of the Ketonemia, but 
this type of hyperglycemia is different from that 
produced by the hyperglycemic principle. A puri- 
fied hyperglycemic factor (E. Lilly and Co., 1 mg/ 
kg. i.v.; 4 depancreatized dogs) produced a marked 
(up to 70%) and protracted \(up to 3 hr.) hyper- 
glycemia, but the Ketonemia increased instead of 
decreasing. Epinephrine (0.02 mg/kg. i.v.; 5 de- 
pancreatized dogs) produced hyperglycemia with- 
out a decrease in Ketonemia. It is suggested that 
the extracts contain a substance capable of lower- 
ing the blood Ketones, and that this substance is 
different from insulin and from the hyperglycemic 
factor. 


Cardiac outputs in normal dogs using cardiac 
puncture with fluoroscopic guidance. PauL 
ForMEL,* Tuomas Sermour,* Seymour Hor- 
witz,* ANTONIO VERSACI* AND HarRoxp C. Wic- 








44 


GERS. Dept. of Physiology, Albany Med. College, 

Albany, N.Y. 

Repeated catheterization of the right heart in a 
given animal sooner or later renders the animal’s 
veins unusable for other necessary venous injec- 
tion and sampling procedures. Hence, in the 
chronic study of a given dog, we have taken re- 
course to the right ventricular puncture method 
to obtain mixed venous blood samples for cardiac 
output measurements. The ‘blind’ cardiac punc- 
ture, which others have described and which is 
generally considered hazardous and to be reserved 
for acute or critical situations, was found to be 
difficult, unreliable and too frequently injurious 
to the heart. The procedure, as now executed under 
fluoroscopic visualization, affords immediate en- 
trance to the right ventricle for the spinal needle, 
with no significant cardiodynamic, respiratory or 
emotional disturbance to the quiet, trained dog. 
The latter is based upon observation as well as 
upon simultaneous determinations of heart rate, 
pulmonary ventilation and electrocardiograms. 
Mixed venous samples are withdrawn simultane- 
ously with arterial samples from a previously in- 
serted indwelling needle. Oxygen consumption is 
measured by connecting the face mask to a Bene- 
dict-Roth machine. Surgical explorations, electro- 
cardiograms and arterial blood pressure readings 
have revealed no significant permanent damage 
as a result of repeated right ventricular punctures 
at weekly or greater intervals. Slight hemoperi- 
cardium was seen in one instance. Cardiac output 
values for any given dog have been surprisingly 
consistent and compare favorably with those re- 
ported in the literature for trained dogs. The pro- 
cedure and results will be discussed in detail. 


Relationship between hypothalamic temperature 
and thermoregulatory effectors in unanesthe- 
tized cat. R. E. Forster, II anp T. B. Fercuson 
(introduced by E. M. Lanpts). Dept. of Phys- 
iology, Harvard Med. School, Boston, Mass. 

In order to estimate the importance and limits 
of the control of thermoregulation by the hypo- 
thalamic temperature, a small thermistor on the 
end of a fine glass needle was permanently affixed 
in the hypothalamus of 8 cats. The animals had 
recovered several days following operation and 
were maintained 6-67 days. Brain damage was 
minimal as judged both by physiological tests of 
temperature regulation and by microscopic sec- 
tions on 3 animals. Hypothalamic temperature, as 
indicated by the thermistor, was from 0.52° above 
to 1.2°C. below rectal temperature and showed 
many irregular nonrhythmic variations as great 
as 0.5° C. without obvious cause. Deep peritoneal 
sodium pentobarbital anesthesia eliminated the 
smal] variations in hypothalamic temperature and 
rendered the animals relatively poikilothermic, 
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whereas light anesthesia had no consistent effect. 
In general, rest tended to lower hypothalamic 
temperature; exercise or excitement to increase it. 
In 5 cats, panting, whether produced by radiant 
heaters or by hot air, occurred whenever the hypo- 
thalamic temperature rose above a ‘threshold’ 
range. When the hypothalamic temperature 
dropped below this range following the intragas- 
tric introduction of cold water through a nasal 
catheter in one of these animals, panting ceased 
in spite of a continued external heat load. Two 
animals showed no relationship between hypo- 
thalamic temperature and panting and were 
considered ‘reflex’ panters. In 5 cats tested, ther- 
moregulatory vasodilation and vasoconstriction 
usually occurred without any apparent causal rela- 
tionship to hypothalamic temperature. These data 
are felt to be consistent with the hypothesis that 
in most unanesthetized cats, panting is primarily 
controlled by hypothalamic temperature, while 
thermoregulatory vasomotor reactions, within the 
limits tested, are not. 


Reduction in glomerular activity induced by ‘ciga- 
rette smoke apnea’ in rabbits. Roy P. Forster. 
Dept. of Zoology, Dartmouth College, Hanover, 
N. H. 

Respiratory movements were found to be in- 
hibited when such olfactory irritants as tobacco 
smoke were presented to rabbits. When apnea was 
induced in this manner for 10 seconds out of each 
minute over a period of 10 minutes it resulted in 
lowering glomerular filtration rates 50% and in 
reducing the number of active glomeruli (glucose 
Tm) by 40% during this period of partial respira- 
tory arrest. Subsequently the number of function- 
ing glomeruli rose to control values immediately 
upon resumption of normal breathing. However, 
somewhat reduced glomerular filtration rates per- 
sisted for 30 minutes or more after the end of the 
period of partial apnea. Urine flows were dras- 
tically lowered from control values of 2.0 mb/ 
minute to 0.14 ml/minute. This antidiuretic effect 
was observed even after maximal urine flows had 
been obtained by superimposing osmotic and water 
diuresis. Slowing of the heart rate and other 
cardiac irregularities accompanied these altera- 
tions in kidney function. This intermittency of 
glomerular activity is viewed as a vestigial phe- 
nomenon present in only some of the terrestrial 
mammals, and is perhaps elicited in these forms 
solely during certain states of stress. 


Effect of adrenalectomy on blood protein-bound 
iodine. W. C. Foster, B. CALESNICK AND N. H. 
Smit (introduced by J. F. McCienpon). Depis. 
of Physiology and Pharmacology, Hahnemann 
Med. College, Philadelphia, Pa. 

Very few animal experiments have been reported 
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on the relationship between the thyroid and ad- 
renal glands. Since the blood protein-bound 
iodine has proven to be a measure of thyroid ac- 
tivity, a study was undertaken to determine the 
relationship of these two glands by this method. 
The blood protein-bound iodine was determined 
in control and adrenalectomized dogs, with and 
without pellets of desoxycorticosterone acetate, 
by the method of McClendon and Foster. Two 
stage adrenalectomies were performed, and pellets 
implanted. These pellets were removed at varying 
intervals. In one dog DCA was not implanted as a 
pellet, but administered daily. The postoperative 
course in the dogs was followed closely by a study 
of blood levels of potassium, sodium, chlorides, 
glucose, vitamin C, and cholesterol. Adrenalec- 
tomy was found to reduce the blood protein- 
bound iodine, despite the implantation of the 
pellets. Removal of the pellets produced a further 
lowering of the blood protein-bound iodine. Daily 
administration of desoxycorticosterone elevated 
the level of blood protein-bound iodine. 


Effects of d.c. polarization on spinal reflexes. 
Karu FRANK (introduced by F, J. Mu.Lutn). 
Dept. of Physiology, Univ. of Chicago, Chicago, 
Tul. 

Following the suggestion of Gerard (Anesthesi- 
ology, Jan. 1951), that causalgia is related to 
altered potential fields and hypersynchroniza- 
tion within the spinal cord, hyperirritable cats 
have been prepared by injection of alumina cream 
under the cord dura (KenNaARD. J. Neurophysiol. 
May 1950). The electrical state of such cords will 
be studied, especially under polarization. Pre- 
liminary control observations on spinal reflexes 
of normal cats confirm Renshaw’s finding (J. 
Neurophysiol. 3, 1940) on the effects of d.c. polar- 
izing currents; a 20ma. current between ventral 
root and cord can augment (root positive) or de- 
press (root negative) the monosynaptic reflex 
response recorded from that ventral root. The 
changes are shown to be due, however, solely to 
local alteration of spike amplitude by electro- 
tonus under the pickup electrodes. Varying the 
separation between the polarizing and pickup elec- 
trodes on the ventral root gives a space constant 
for the effect of polarization on spike height of 
about 5 mm. (A small polarizing current between 
pickup electrodes is an effective means for making 
a normally diphasic root potential purely mono- 
phasic.) Greater polarizing currents (ball, needle 
or plate electrodes in many arrangements) within 
the cord do alter reflex responses. With a mouth- 
to-anus current of 4 ma., monosynaptic responses 
are selectively abolished (mouth positive) or aug- 
mented (mouth negative). The induced potential 
gradient is about 20 mv/cm. in an axial direction 
and uniform across the cord. A 10 ma. current 
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(50 mv/cm.) alters multisynaptic responses as 
well. Similar effects with needle electrodes in the 
cord require damagingly large currents (0.4 ma.). 
Selective depression of the monosynaptic response 
is apparently due to failure of afferent impulses 
to reach the motoneurons. 


Isolation of C'4-labelled purines and pyrimidines 
from biological materials. Jacques R. Fresco* 
AND ALFRED Marsuak. Dept. of Chemistry, New 
York Univ. College of Medicine, New York City. 
Biological synthesis may serve as a means of 

preparing compounds of high specific activity, 

which are useful in tracer studies. Adequate proof 
is required of the chemical purity of the com- 
pounds isolated. The following procedure attempts 
to meet such needs. Thiobacillus thioparus is grown 
in a medium with CO, (5% C") as the sole carbon 
source. The acid-soluble and lipid portions are 
extracted from the recovered bacteria. The resi- 
due is homogenized in water by freezing and 
thawing, and subsequently extracted three times 

with 5% trichloroacetic acid at 90°C. for 30 

minutes to separate proteins and nucleic acids. 

Boiling for one hour decomposes the trichloro- 

acetic acid in the supernatant. The pu is then 

brought to zero with hydrochloric acid, and the 
solution boiled for one hour to liberate the purines. 

The hydrolysate is subjected to the countercur- 

rent procedure of Tinker and Brown. These gross 

separations minimize possible contamination in 
the final steps of purification. The resulting ade- 
nine and guanine fractions are separately precipi- 
tated as silver salts, which are then dissolved in 
hydrochloric acid and individually subjected to 
ion-exchange chromatography. The pyrimidine 
nucleotide fraction is hydrolyzed with 12 N per- 
chloric acid and similarly chromatographed. The 
specific activity of each base is then determined, 
after which aliquots are subjected to paper parti- 
tion chromatography with at least three solvent 
systems. The specific activity should remain con- 
stant. Analysis of aliquots by the isotope deriva- 
tive method gives further confirmation of purity. 
Data on recovery will be presented. 


Gastric reabsorption of hydrogen ion as mech- 
anism reducing the acidity of parietal secretion. 
M.H. F. FrrepMan. Dept. of Physiology, Jeffer- 
son Med. College, Philadelphia, Pa. 
Experiments were performed on two dogs with 

a Thomas-Pavlov pouch and one dog with a 

Heidenain pouch. The pouches comprised about 

15% of the acid-secreting area of the stomach. The 

pouch stomas were made so as to retain liquids 

without loss over a period of 3 hours. Each ani- 
mal was also equipped with cannulated fistulas of 
the main stomach and duodenum. Studies were 
made only when the gastric glands were in a state 


te 








46 FEDERATION PROCEEDINGS 


of secretory rest, as determined by the reaction 
of the main stomach. Acids and salts, singly and 
in combination, were introduced into the pouch 
as solutions of known sulfate, chloride, sodium, 
potassium, and hydrogen concentrations. The 
volumes used were either 15 or 25 ml. The pouch 
was drained at intervals and an alloquote was ob- 
tained for analyses. The remainder was reintro- 
duced into the pouch after restoration to the 
original volume by addition of solutions of 
appropriate composition. The data to be presented 
offer an explanation of the observed differences 
in the acidity of the gastric juice obtained at 
different rates of secretion. The results are con- 
sistent with the view that the primary acidity of 
the juice following its secretion by the parietal 
cell is altered by exchange of hydrogen ions, 
through reabsorption, for sodium ions, through 
diffusion from the serum. 


Rate of disappearance of digitoxin from the blood 
of man after its parenteral administration. 
MEYER FRIEDMAN, SANFoRD O. BYERS AND 
René Binz, Jr.* Harold Brunn Inst. for Cardio- 
vascular Research, Mount Zion Hosp., San Fran- 
cisco, Calif. 

By means of the embryonic duck heart method, 
as little as 0.1 wg. of digitoxin could be detected in 
a cc. of blood serum. This sensitivity has allowed 
a quantitative study of the amount of digitoxin in 
human serum and its rate of disappearance fol- 
lowing the intravenous administration of digi- 
toxin. Four subjects were given 1.2 mg. of digi- 
toxin by vein. Immediately following injection, 
the average content of digitoxin was 0.15 yg/cc. 
of serum (range: 0.1-0.2 ug/cc.). Sixty minutes 
later the serum content of digitoxin remained rela- 
tively unchanged (0.1 ug/cc. of serum). At the end 
of 120 minutes, the serum of 2 subjects still con- 
tained 0.1 ug. of digitoxin/cc. of serum, but the 
serum of the remaining 2 subjects contained no 
detectable digitoxin. At the end of 180 minutes 
none of the patients’ sera contained detectable 
digitoxin. These results suggest that digitoxin dis- 
appears very much slower from blood than the 
previously tested digitalis glycoside, Lanato- 
side C. 


Some temperature relations of fish. F. E. J. Fry 
(introduced by Epcar C. Brack). Dept. of 
Zoology, Univ. of Toronto, Toronto, Ontario, 
Canada. 

Under this title is presented an account of 2 
number of unpublished observations on lethal 
temperatures, temperature preferenda and op- 
timum temperatures for continuous activity in 
fish which have been accumulated in the Ontario 
Fisheries Research Laboratory in recent years. It 
is pointed out that there is no necessary connec- 
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tion between the lethal temperature of a species 
and its optimum temperature. There is, however, 
usually a close correspondence between the op- 
timum for activity and the final temperature 
preferendum. 


Effect of ultrasound on central nervous system of 
frogs. W. J. Fry* anp V. J. Wuurr. Univ. of 
Illinois, Chicago. 

Ultrasound incident on the dorsal surface of 
frogs above the lumbar enlargement of the spinal 
cord produces paralysis of the hind limbs. The 
time of exposure to ultrasound of frequency of 
1 me. required to paralyze frogs varies with sound 
amplitude, hydrostatic pressure and initial tem- 
perature of the preparation. The reciprocal of the 
exposure time required for paralysis (all frogs 
paralyzed), when plotted as a function of sound 
amplitude gives rise to a linear relation. This 
linear relation indicates that a threshold ampli- 
tude exists below which no paralysis will occur 
regardless of the duration of exposure. Similar 
data obtained from frogs exposed to ultrasound 
while subjected to a hydrostatic pressure of 13 
atm. (sufficient to prevent cavitation) yield a 
linear relation whose slope is smaller and thres- 
hold amplitude is slightly greater than the rela- 
tion obtained under atmospheric pressure. Temp- 
erature as a factor in producing paralysis must 
be considered in three categories: 1) high av- 
erage temperature level caused by absorption 
of acoustic energy and measured with a ther- 
mocouple imbedded in the spinal cord; 2) rapid 
time rate of change of temperature also caused 
by acoustic absorption; and 3) minute regions 
of high temperature caused by the absorption of 
ultrasound at interfaces. Experiments with cooled 
frogs demonstrate that paralysis can occur 
with maximal temperatures of 15°C. Analyses 
based on the linear relations previously dis- 
cussed indicate no correlation between paraly- 
sis and time rate of change of temperature. 
Theoretical considerations indicate that conver- 
sion of acoustic energy into heat at cellular inter- 
faces result in temperature differences between 
interface and bulk of material of less than 0.1°C. 


Renal hypertrophy in potassium-deficient rats. 
FrepeRIcK A. FUHRMAN AND ADELAIDE Bro- 
KAW.* Dept. of Physiology, Stanford Univ. School 
of Medicine, Stanford, Calif. 

In the course of an investigation of carbohydrate 
metabolism:in potassium-deficient rats it was ob- 
served that the kidneys of the deficient animals 
appeared to be abnormally large. Consequently 
further experiments were carried out to deter- 
mine the nature and extent of this hypertrophy. 
Male albino rats (Holtzman) 4 weeks old were fed 
a diet containing 0.3 mm/100 gm. potassium. 
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Litter mate controls were pair-fed the same basal 
diet with K added to a concentration of 11 mm/100 
gm. Two K-deficient animals died after 9 days so 
the experiment was terminated at that time. The 
K-deficient animals gained an average of 1 gm. in 
weight. The kidneys of the control group (10 
animals) averaged 0.96 gm. fresh weight and 0.21 
gm. dry. Those of the K-deficient group averaged 
1.73 gm. fresh and 0.33 gm. dry. The increased 
fresh weight of the kidneys of the K-deficient 
animals is thus partially accounted for by the in- 
creased water content (420 gm/100 gm. dry weight 
compared to 350 gm/100 gm. dry weight in the 
controls), but even on a dry weight basis the kid- 
neys of the K-deficient animals were 57% heavier. 
The adrenal glands of the K-deficient animals 
weighed more than those of the pair-fed controls 
in 7 out of 10 pairs. We have observed increase in 
the weight of adrenal glands in other series of K- 
deficient animals which were not pair-fed, and it 
has been reported by others (cf. GARDNER et al., 
J. Lab. & Clin. Med. 35: 592, 1950). (This work was 
performed under a contract between the Office of 
Naval Research and Stanford University.) 


Frequency localization in cochlear nucleus. R. 
GALAMBOS, JERZY E. Rose ANp J. R. HuGuHeEs.* 
Psycho-Acoustic Lab., Harvard Univ., Cambridge, 


Mass., and Dept. of Psychiatry, Johns Hopkins 

Univ., Baltimore, Md. 

Anatomical studies describe neurons projecting 
from basilar membrane to cochlear nucleus in a 
complex but orderly way. Our objectives were to 
discover whether physiological responses to pure 
tones occur in some pattern at the cochlear nu- 
cleus, and, if so, whether this pattern corresponds 
to that predictable on anatomical grounds. Twelve 
cochlear nuclei in 11 cats under Dial-urethane 
were examined. Glass micropipettes (3-5 micra) 
were introduced in steps of 50 or 100 yu. The re- 
sponse area and characteristic frequency were 
determined at each step. The characteristic fre- 
quency is that narrow band of sound frequencies 
which produces a response at the weakest intensity 
that excites (GALAMBOS AND Davis. J. Neuro- 
physiol. 6: 39, 1943.) Characteristic frequencies for 
single units and for groups of units are equally 
useful in studying localization. Two aspects of the 
results will be discussed. 1) The characteristic 
frequency drops from high to low as the electrode 
penetrates from above in approximately the fron- 
tal plane. In one experiment an orderly and un- 
interrupted drop from 25-11.5 ke. was observed 
for 23 steps over a distance of 1.10 mm. 2) Single 
units with a wide range of characteristic fre- 
quencies were isolated, of which one at 140 cps 
was studied in detail. The behavior of this low 
frequency unit was similar in every regard to 
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that of single auditory units previously described 
at this level. 


‘Alveolar air’ and arterial blood gas tension 
studies in normal and chronic lung disease pa- 
tients. Morton Gaupston, Bry BENJAMIN* 
AND Maryuin Hurewirz.* New York Univ. 
Research and Med. Services, Goldwater Memorial 
Hosp., and Dept. of Medicine, New York Univ. 
Med. School, New York City. 

Collection of arterial blood samples for calcula- 
tion of mean alveolar air pO, might be obviated 
in pulmonary function studies if it can be estab- 
lished that end-expiratory air represents mean 
alveolar air. Comparisons between pCO: arterial 
blood and end-expiratory air (drawn from just 
beyond the mouth) and pO, of calculated mean 
effective alveolar air and end-expiratory air were, 
therefore, made in normal subjects and in some 
suffering from chronic lung disease. In 47 observa- 
tions on 8 normal subjects, mean pCO: in end- 
expiratory air was 39 mm. Hg + 1.2 and mean pO, 
102 mm. Hg + 2.4. In 9 additional observations 
arterial blood was drawn simultaneously. The 
mean pCO, in end-expiratory air was 39 mm. Hg + 
1.7 and 39 mm. Hg + 0.9 in arterial blood; while 
mean pO, end-expiratory air was 102 mm. Hg + 
1.9, mean effective alveolar air 100 mm. Hg + 2.3 
and in arterial blood 95 mm. Hg + 4.8. In con- 
trast, in abnormals, similar comparisons showed 
that end-expiratory air does not represent mean 
alveolar air. In 30 observations on 21 abnormals 
mean pCO, in end-expiratory air was 33 mm. Hg 
+ 6.6, arterial blood 42 mm. Hg + 9.3; mean pO, 
in end-expiratory air was 109 mm. Hg + 8.9, 
mean effective alveolar air 98 mm. Hg + 3.8, 
arterial blood 76 mm. Hg + 5.5. Breathing 14, 
18, or 25% oxygen did not alter the differences. 
These tension differences substantiated by other 
measurements (total dead space/tidal air X 100, 
alveolar air nitrogen after 7 minutes oxygen in- 
halation, functional residual air/total capacity 
X 100) indicate primary disturbances in gas dis- 
tribution which may occasionally be accentuated 
by insufficient washing out of the anatomical dead 
space. 


Development of cardiac reflex to time intervals. 
W. Horstey Gantt, W. A. GAKENHEIMER* AND 
ALBERT STUNKARD.* Pavlovian Lab., Phipps 
Clinic, Johns Hopkins Univ., Baltimore, Md. 
Using two tone signals (T256+ with shock and 

T512— without shock) for shock to paw in dogs, 

excitatory and inhibitory cardiac conditional re- 

flexes (crs) can be formed even more easily than 
motor crs (withdrawal of paw). With regular 
alternation of T256+ and T512— (5-sec. duration) 
at 2-minute intervals, differentiation of cardiac 
crs (heart rate) develops after 50 or more repeti- 
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tions of the tones. A time cr appears in the cardiac 
rate first (after 150-300 repetitions), later in res- 
piration and leg movements but the cardiac er is 
the most reliable and delicate measure of the time 
reflex. The heart rate (HR) is greatest during 
T256+ and shock (100-200), drops within 15” (60- 
100), is lowest within 10” after inhibitory tone 
(512—), and rises gradually during next 50” before 
excitatory tone (256+). Only after 500 repetitions 
is there anticipatory anxiety evident by whining. 
Brain lesions (hemidecortication plus limbic lobe 
extirpation on opposite side) impair or destroy 
time reflex but not differentiation measured by 
cardiac crs to the two tones. Omission of the in- 
hibitory signal (T512—) halfway between the two 
excitatory signals does not destroy the cardiac cr 
to time. Thus the cardiac ers are not only more 
delicate measures of adaptation to a situation than 
are the somatic movements, but they give a clear- 
cut picture of adaptation to time intervals not ob- 
tainable through the other usual measurements. 


Deflection of electrogram of heart muscle. Sot- 
OMON GaRkB (introduced by McKEEN CaTTELL). 
Dept. of Pharmacology, Cornell Univ. Med. Col- 
lege, New York City. 

The electrograms of isolated papillary muscles 
of the cat’s right ventricle were recorded on a 
Dumont, Model 279, cathode ray oscilloscope. 
The normal pattern consisted of an upright R 
deflection followed by an upright T deflection. The 
T was inverted by anoxia, rapid rate of stimula- 
tion, and injury. The same situation existed 
when two leads were recorded simultaneously 
from different areas of the same muscle, and when 
unipolar electrograms were recorded on a direct- 
writing EEG. This suggests that the inverted T 
deflections recorded on muscle strips by other 
investigators resulted from the anoxia or injury 
to which the preparation was subjected. Since 
the T defiection is normally in the same direction 
as the R deflection in a simple muscle strip under 
relatively physiological conditions, it is unlikely 
that it can be ascribed to an opposite electrical 
process. It seems probable that the T deflection is 
not produced by membrane repolarization. 


Effects of beta rays on mammalian nerve action 
potentials. Encar L. Gasteicer (introduced by 
Berry CAMPBELL). Dept. of Anatomy, Univ. 
of Minnesota, Minneapolis. 

Radiation effects can be well quantitated in 
studies on nerve action potentials, and in such 
studies new and interesting information about 
axons can be obtained. Action potentials of ex- 
cised saphenous, sural, and vagus nerves of cats 
were recorded during beta irradiation. A small 
calibrated bulb of radon used as a source of beta 
rays was applied at a point between stimulating 
and recording electrodes, and recordings were 
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made until conduction of the action potentials had 
ceased. Upon determining the per cent change of 
nerve activity as a function of the product of 
exposure time and millicuries of radon, several 
observations were made. The latency of the con- 
ducted impluse increased as the irradiation in- 
creased. All fiber groups decreased in activity in 
accordance with a sigmoid survival curve, but the 
rate of decrease was different for various groups. 
Specifically, in the A fiber sub-groups the order of 
increasing sensitivity was alpha, gamma, and 
delta. At higher temperatures the changes were 
greater and the sensitivity differential was re- 
duced. 


Blood pressure changes following explosive de- 
compression of monkeys to extreme altitudes. 
SAMUEL GELFAN AND ATTIE YVONNE WERNER.* 
Aeromedical Research Unit, Lab. of Physiology, 
Yale Univ. School of Medicine, New Haven, 
Conn. 

Cardiovascular responses following sudden de- 
compression to extreme altitudes and recompres- 
sion at free fall rate are the result of mechanical 
effects of ambient pressure changes and the rapidly 
induced anoxia. The following arterial pressure 
changes, recorded by strain gauge continuously 
throughout the experiment, occur. 1) Momentary 
rise due to initial Valsalva effect at the instant of 
decompression. 2) Immediate lowering due to 
carotid sinus and other reflex reactions to sudden 
rise in pressure. Complete recovery within 10 
seconds or less if factors 3 and 4 do not supervene. 
3) Additional lowering due to maintained impair- 
ment of venous return from lower half of body 
caused by positive intra-abdominal pressure, in- 
evitably developing at altitudes above about 
44,000 feet. Extent of this effect is related to alti- 
tude and recovery is prompt upon recompression. 
4) Following, superimposed upon and exacerbated 
by 3 is the precipitous drop due to the rapidly 
induced total anoxia at altitudes above 52,000 
feet, even in 100% oxygen. The mean anoxic drop 
in arterial pressure is to about 45% of control 
level. 5) Time of recovery is related to altitude and 
barometric pressure during free falling descent at 
which adequate reoxygenation of blood occurs. 
Contrary to previous reports, the pulse pressure, 
throughout the period beginning immediately 
upon decompression, never disappears, even at 
final ambient pressures of 20-26 mm. Hg (80,000- 
75,000 feet). 


Physiology of arousal reaction. E. GELLHORN AND 
M. Bernuavt.* Lab. of Neurophysiology, Univ. 
of Minnesota, Minneapolis. 

Experiments were performed on numerous cats 
and monkeys at different stages of barbiturate 
anesthesia on the effect of various forms of af- 
ferent stimulation on cortical and hypothalamic 
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potentials. These effects were correlated with 
signs of arousal such as spontaneous movements, 
pupillary dilatation and ocular movements. The 
effectiveness to rouse the animal increased from 
optic to nociceptive stimulation with acoustic 
and proprioceptive stimuli in an intermediary 
position. Optic stimuli did not produce either signs 
of arousal or excitation of the cortex outside the 
optic projection area. Acoustic and proprioceptive 
stimuli caused different degrees of cortical excita- 
tion varying between activation of specific pro- 
jection areas and generalized cortical excitation 
depending on the depth of anesthesia. Other con- 
ditions being equal cortical excitation was more 
widespread and signs of arousal more pronounced 
with proprioceptive than with acoustic stimuli. 
Nociceptive stimuli (electric stimulation of the 
sciatic) produced generalized cortical and arousal 
reactions in surgical anesthesia at which proprio- 
ceptive stimulation caused cortical effects in the 
sensori-motor area only. Moreover, it was found 
that only arousal reactions and generalized cor- 
tical excitation were associated with hypothala- 
mic excitation (cf. GELLHORN AND BALLIN. Am. 
J. Physiol. 146: 630). Large diencephalic lesions 
destroying the hypothalamus abolished general- 
ized cortical reactions without interfering with 
excitation of specific projection areas. The arousal 
reaction is thought to involve the hypothalamic- 
cortical system. (Aided by a grant from the office 
of Naval Research.) 


Activation of human profibrinolysin. Ear. B. 
GERHEIM, ANDRE M. WEITZENHOFFER* AND 
GeorGE R. Locwoop.* Div. of Research, Univ. 
of Detroit School of Dentistry, Detroit, Mich. 

To the list of activators for human profibrinol- 
ysin, T. A. Loomis (J. Lab. & Clin. Med. 36: 82, 
1950), has added filter paper. This phenomenon 
was demonstrated with Human Plasma Fraction 
I. We have been unable to confirm these results 
with any of several brands of filter paper. In 
addition, filter paper in our experiments has not 
shown any activator properties with a potent puri- 
fied human profibrinolysin. Yet this profibrinoly- 
sin assayed in excess of 30 u/mg. of ether-acetone 
dried protein on activation with streptokinase- 
streptodornase of Lederle, using the fibrinolytic 
technic of E. C. Loomis and colleagues (Arch. 
Biochem 20: 444, 1949). There was absolutely no 
evidence of fibrinolysis over a period of 48 hours 
in the presence of more than 30 v of profibrinolysin 
with filter paper in the quantities of the fibrino- 
lytic assay method. Filter paper was not an acti- 
vator for the profibrinolysins of dog, cow or horse 
prepared in this laboratory. 


Inhibition of spinal motoneurons during increase 
of pH and inflation of carotid sinus. Rosert 
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GEsELL, A. 8. Dontas* anp D. C. Perters.* 
Dept. of Physiology, Univ. of Michigan, Ann 
Arbor. 

The nature of inhibition was studied by obser- 
vation of electrical and functional activity of 
phrenic motoneurons. A d.c. amplifier connected 
with emerging phrenic rootlets was used to regis- 
ter slowly oscillating neurocellular currents which 
spread along neuraxons by electrotonus and the 
normally transmitted spike or action potentials of 
inspiratory activity. Negativity of nerve cell body 
with respect to neuraxon showed typical rise and 
fall with each inspiratory and expiratory phase, 
increase and decrease of negativity being associ- 
ated with an increase and absence of spike poten- 
tial respectively. Inhibition was attended by 
abolition or reduction of slow oscillations of elec- 
trotonic current, abolition or reduction of spike 
potential and fall of basic level of negativity of 
nerve cell bodies. Reduced electrotonic potentials 
at supernormal pH are thought to result from 
chemical withdrawal of synaptic potentials due 
to supernormal activity of cholinesterase. Such 
withdrawal should equalize polar potentials, re- 
duce flow of neurocellular currents and inhibit 
nerve cell activity. Reduced electrotonic poten- 
tials during inflation of carotid sinus is also 
theoretically attributable to equalization of polar 
potentials resulting in this case from augmented 
impingement of nerve impulses on the inhibitory 
pole of the neuron. The consequent reduction of 
neurocellular currents would, as above, explain 
inhibition of nerve cell activity. 


Photometric assay of plasma heparin. R. B. Grs- 
son, T. L. Carr,* Saut GREEN* AND W. M. 
Fow.er* (with the assistance of ImoGENE JEN- 
son). Depts. of Biochemistry and Internal Medi- 
cine, State Univ. of Iowa Hosp., Iowa City. 
Plasma is diluted with an equal volume of M/15 

phosphate buffer pH 6.2 and precipitated by re- 

peated addition of octylamine hydrochloride. The 
precipitate, obtained by centrifuging, is washed 
in saline, dissolved in warm alkaline saline and 
reprecipitated with zinc sulfate solution. This 
precipitate is extracted at 65°-70°C. with phos- 
phate buffer (plus saline) at a pu of 7.4. The 
supernatant is transferred to another centrifuge 
tube and toluidine blue O (or azure A) solution 
added. After several hours, or overnight, a red 
precipitate forms. This is centrifuged, washed with 
water and dissolved in alkaline alcohol. A heparin 
standard and a dye blank reference tube are pre- 
pared. The heparin content is read, spectropho- 
tometrically at 530 mu. Transmittancy plotted 

semi-logarithmically against concentrations is a 

straight line graph. Values for normal plasma 

heparin are usually between 0.08 and 0.12 mg. %. 

Plasma levels following i.v. administration of 
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sodium heparinate and of ‘depo-heparin’ are in 
accord with the corresponding clotting times. 
Observations on heparin plasma levels in certain 
blood dyscrasia, in inhibition of heparin effect 
with toluidine blue and protamine sulfate, and in 
histamine and proteose shock are being studied. 


Effect of acetylcholine and of vagal inhibition 
on the demarcation potential of the turtle heart. 
A. 8. Gruson, Jr. Dept. of Physiology, Washing- 
ton Univ. School of Medicine, St. Louis, Mo: 
Gaskell ( J. Physiol. 8: 404, 1887) reported posi- 

tive variation of the demarcation potential of 
heart muscle during vagal stimulation. We have 
investigated this phenomenon using hearts of 
large slider turtles (P. elegans) excised with at- 
tached vagal trunks permitting stimulation re- 
mote from the heart. Calomel electrodes with 
wool wicks served as leads to a circuit including 
potentiometer and a sensitive galvanometer for 
indicating zero balance. Leads were taken from 
a variety of points on atrial epicardial and endo- 
cardial surfaces. Vagal stimulation and solutions 
of acetylcholine bromide (ACh) were used. Results 
were irregular and unsatisfactory from a quantita- 
tive standpoint. Qualitatively in no case was the 
Gaskell interpretation confirmed. If any potential 
change occurred in response to ACh or vagal ac- 
tion there was increased local negativity. The base 
of the atria which has been used previously as a 
region for study showed slight if any inhibition 
to ACh or vagus action. This may have led to 
misinterpretation of results in earlier experiments 
on turtles. It is known that the characteristic 
inhibitory actions of vagus and of ACh alike are 
absent in the turtle ventricle and in the embryo 
before innervation of the heart. Such facts and 
the results reported above would be consistent 
with the hypothesis that the cardio-inhibitory 
action of vagus fibers and of ACh both occur by 
intermediation of ganglion cells and, further, that 
the postganglionic fibers may produce their inhib- 
itory effect by an action akin to cathodal rather 
than to anodal polarization. 


Sympathetic stimulation and critical closing pres- 
sure. FRANK GIRLING (introduced by ALAN C. 
Burton). Dept. of Biophysics, Univ. of Western 
Ontario, London, Ontario, Canada. 

Since Claude Bernard, at about the middle of the 
last century, demonstrated that stimulation of 
the cervical sympathetic could produce constric- 
tion of the blood vessels of the rabbit ear, sur- 
prisingly little quantitative work has been done 
regarding the effect, on the blood vessels, of elec- 
trical stimulation of the vasomotor nerves. The 
only paper encountered, dealing at all quantita- 
tively with this subject, has been one by Grutzner 
and Heidenhain in 1877. It has been shown in pre- 
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vious papers presented to this society, by Drs. 
Burton and Nichol, that a critical closing pressure 
does exist, and that vasoconstrictor drugs cause 
not only constriction but an elevation of this crit- 
ical closing pressure. It seemed desirable, in view 
of this, to investigate the effects of electrical 
stimulation of vasomotor nerves. This was at- 
tempted first in the hind limb of the rabbit, but, 
due to inherent difficulties, a modified Gaddum- 
Kwiatkowski ear preparation was finally used. 
With this preparation, and double cannulation of 
the common carotid artery, it was possible to con- 
trol the blood flow through the ear by means of 
varying the frequency of stimulation. Like vaso- 
constrictor drugs, electrical stimulation causes 
not only constriction of the vessels, but also an 
increased critical closing pressure. It could well 
be that, in that type of hypertension associated 
with increased sympathetic activity, the increase 
in pressure is required, because of an increased 
critical closing pressure. The margin of available 
pressure, i.e. the pressure above that which is 
required to produce any flow at all, may be no 
greater than in the normal. 


Measurement of skin penetration by use of sub- 
cutaneous probe-counter in conjunction with 
radioisotope labelled material. Hyman R. Gir- 
TEs,* E. Ross Hart* anp AMEDEOS. MARRAzzZI. 
Toxicology Section, Med. Div., Army Chemical 
Center, Md. 

Continuous measurement of skin penetration by 
radioactive DFP has been described by Hart, 
Fleisher and Marrazzi (Federation Proc. 8: 300, 
1949). Since the method calls for a superficial 
collecting vein draining a given region, it is not 
readily applicable to all animals or to humans. We 
have, therefore, experimented with the Ballantine 
Laboratories probe-counters inserted subcutane- 
ously within a radius of several centimeters of the 
site of application on the skin of DFP synthesized 
with P%, Rise of activity in the subcutaneous 
counters indicates the proximity of the material 
resulting from penetration through the skin. This 
is continuously recorded by rate meters activating 
ink writers. The systemic concentration of ma- 
terial is measured simultaneously by another 
probe inserted in the symmetrical and contralat- 
eral region where no material has been placed on 
the overlying nearby skin. Comparison of the two 
methods (subcutaneous and cutaneous counters) 
and analysis of the factors are presented. 


Evidence for presumptive relationship of Castle’s 
anti-anemic intrinsic factor to glandular muco- 
protein of human gastric juice. Grorce B. 
Jerzy Guiass, Linn J. Boyp, Micuaen A. Rv- 
BINSTEIN, CHESTER S. SVIGALS AND JACQUELINE 
E. CHEVALLEY (introduced by Stewart WoLrF). 
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Dept. of Medicine, New York Med. College, Flower 
and Fifth Ave. Hosps., and Metropolitan Hosp. 
Research Unit, New York City. 

In earlier studies on the mucous substances of 
human gastric juice Glass and Boyd reported prop- 
erties of one of them, gastric mucoprotein, which 
resembles intrinsic factor. Both substances contain 
protein moieties, are non-dialyzable, filtrable, 
non-precipitable with trichloracetic acid, precipi- 
table with ammonium sulfate, and can be stored in 
solution at low pH and 5°C. Like intrinsic factor 
mucoprotein is present in normal gastric juice and 
occurs in increased concentration in gastric juice 
of patients with duodenal ulcer. Both derive in 
man from the glands of the gastric fundus in which 
atrophic changes occur in pernicious anemia. 
It has been found that gastric mucoprotein is 
absent or present only in traces in patients with 
pernicious anemia. In the present study 5 patients 
with proven pernicious anemia were given daily 
oral doses of 20-30 yg. of vitamin By, to which was 
added, after a control period, 50-100 mg. of gastric 
mucoprotein from human sources. In one case in 
partial relapse no hematopoietic response was 
obtained. In this case only a weak response oc- 
curred following subsequent parenteral adminis- 
tration of vitamin By. In 4 cases in complete re- 
lapse, however, a typical hematopoietic response 
was obtained after mucoprotein was added to 
small oral doses of vitamin Biz for 7-16 days. 
This consisted in a sharp rise in reticulocytes 
(15-31%), followed by a significant increase in 
RBC and Hb., disappearance of megaloblasts 
from bone marrow, and complete clinical remis- 
sion when treatment was sufficiently prolonged. 
In no case was a comparable response observed 
following oral administration of the small doses of 
vitamin By alone. The data suggest that glandular 
mucoprotein from the human stomach contains 
Castle’s intrinsic factor, or is identical with the 
latter. Further studies on this problem are in 
progress. 


Changes in blood pressure in response to presum- 
ably and to potentially painful stimuli. F. R. 
GorTzL AND C. Bren.* Inst. of Med. Research, 
Permanente Fndn., Oakland, Calif. 

An analysis of literature has led to the sugges- 
tion that vasomotor responses to presumably pain- 
ful stimulation may be dependent in part upon the 
perception of pain. The present experiments were 
eonducted in order to test the correctness of that 
suggestion. Electrical stimuli of variable voltage 
were applied to the tooth pulp of curarized rab- 
bits and cats, conscious and anesthetized. The 
animals had been prepared so that changes in 
blood pressure could be recorded as well as changes 
in volume of leg, spleen and kidney. The results 
obtained indicate that the stimulus used, if of 
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sufficient intensity to produce any vasomotor 
response, produced a rise in blood pressure ac- 
companied by corresponding changes in volume 
of organs in the conscious, and a fall in blood 
pressure accompanied by corresponding changes 
in volume of organs in the anesthetized animal. 
Since tooth pulp is known to contain no receptors 
other than pain receptors the observations are 
interpreted to indicate that the rise in blood 
pressure following stimulation of tooth pulp was 
dependent upon the perception as pain of the 
stimulus employed. Pharmacological analysis (ep- 
inephrine, cocaine, ergotamine, Dibenamine) re- 
vealed that the rise in blood pressure mentioned 
resulted from sympathetic discharge. It is sug- 
gested that this sympathetic discharge is depend- 
ent upon the perception of pain and that it may 
be useful for objective demonstration of percep- 
tion as pain of a potentially painful stimulus. 


Studies on metabolism of analogous mammary 
tumors. A. Go_prepEeR, H. ALBAUM AND L. 
Erster.* Biology Dept., New York Univ. and 
Dept. of Hospitals, New York City. 

Previous investigations by one of the authors 
(A. G.) have shown that two mouse mammary 
adenocarcinomas, histologically very similar, ex- 
hibited a significant difference in their respiratory 
and overall metabolic activity in vitro, as deter- 
mined by the Barcroft-Warburg manometric tech- 
nic. The Oz uptake and aerobic glycolysis of the 
relatively faster growing tumor was about 3 times 
as high as those of the slower growing one. The 
metabolic rate of these tumors corresponded 
roughly to the growth rate. Further investigations 
on phosphorylated intermediates were carried out 
on actively growing tumors by the use of the 
freezing technic and enzymatic methods. The 
components determined included total acid sol- 
uble phosphorus, inorganic orthophosphate, lac- 
tic acid, glycogen,glucose-1-phosphate, fructose-6- 
phosphate, fructose-1-6-diphosphate, phosphogly- 
ceric acid, coenzyme I, adenylic acid, adenosine 
diphosphate, adenosine triphosphate, and phos- 
phocreatine. The more rapidly growing mammary 
tumor showed significantly higher levels of glucose- 
1-phosphate, adenosine triphosphate, and a lower 
level of inorganic phosphorus. These findings sug- 
gest that a higher level of energy is available for 
vital functions and are in agreement with other 
observations made on this tumor. Investigations 
are in progress to determine the entire glycolytic 
cycle in the dynamic state of the faster and slower 
growing tumors applying tracer methods, using 
radioactive phosphorus. These results will be pre- 
sented. Observations along these lines, made on 
other mammary adenocarcinomas, are now ac- 
cumulating and will also be reported. 
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Failure of vitamin B,. to reverse aminopterin 
inhibition in the fruit-fly Drosophila melanogas- 
ter. E. D. GoLpsmitH aNp Morais H. Harn y.* 
Dept. of Histology, College of Dentistry, and 
Washington Square College of Arts and Sciences, 
New York University, New York City. 
Incorporation of aminopterin (Lederle), 4- 

amino-pteroylglutamic acid, in the fruit-fly basal 

food ration, a yeasted Pearl’s synthetic medium, 
resulted in a retarded rate of development and 
in many cases failure of the Drosophila to com- 
plete the life cycle. Survival values were inversely 
proportional to the concentration of aminopterin 
employed. Supplementation of the Pearl’s medium 

containing 5.0 mg.% of aminopterin with 5, 50, 

100, 400 and 800 yug.% of crystalline Biz (Merck) 

produced no improvement over the emergence 

values obtained when the antagonist was used 
alone. No evidence of toxicity was observed in 
the controls to which vitamin By: was added in 
concentrations up to 800 ug.% It has been reported 
previously that pteroylglutamic acid and des- 
oxyribonucleic acid (Schwarz) have proved very 

effective in annulling the antagonist action of 4- 

amino PGA in Drosophila; more recently, the 

Citrovorum Factor (Lederle) has also been found 

to revese the aminopterin inhibition (Goldsmith 

and Harnly). Other factors and combinations 
are being studied. 


Comparison of the inhibitory effect of sodium 
azide on the in vitre respiration of resting and 
stimulated tissues of normal and hyperthyroid 
rats. M. S. GoLpsTEIN (introduced by E. B. 
Astwoop). Ziskind Research Labs. of the New 
England Center Hosp. and the Dept. of Medicine, 
Tufts College Med. School, Boston, Mass. 

Male albino rats were rendered hyperthyroid by 
feeding a diet containing 2% desiccated thyroid. 
After 10-14 days BMR determinations indicated 
rises of 20-30% in oxygen consumption. Jn vitro 
oxygen consumption was measured in the War- 
burg apparatus and determinations were made on 
diaphragm, anterior abdominal wall muscles, and 
on salivary gland slices. Tissues of normal rats 
were compared with tissues of hyperthyroid rats 
both in the resting state and while being stimu- 
lated. The muscle was stimulated by applying in- 
termittent electric stimuli across the fluid in the 
vessel by means of electrodes sealed into the glass 
walls, thereby inducing contraction of the muscle, 
and the salivary gland slices were stimulated by 
the addition of acetylcholine. In each case sodium 
azide was tipped onto the tissue after a control 
period. In all tissues of the hyperthyroid series the 
in vitro increase in oxygen consumption from 
thyroid feeding was of the same order of magni- 
tude as seen in the living animal. The concentra- 
tion of sodium azide employed (0.002 m) was with- 
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out effect on the oxygen consumption of normal 
resting tissues during the first hour but promptly 
reduced the hyperthyroid values to those of the 
normal controls. The increase in oxygen consump- 
tion accompanying stimulation of the various tis- 
sues was similarly reduced to that of the resting 
controls by addition of the inhibitor. It would 
seem that the increases of oxygen consumption 
above the resting normal value induced either by 
thyroid hormone excess or by increased activity 
of the tissue are both sensitive to inhibition by 
sodium azide, possibly pointing to involvement 
of a common metabolic site. 


Resumption of development in chick embryos after 
solidification in liquid nitrogen. Fepertco Gon- 
ZALES* AND BasiLeE Luyet. Dept. of Biology, 
St. Louis Univ., St. Louis, Mo. 

Primitive streak blastoderms were removed 
from the eggs and transferred to chick Ringer’s. 
They were then sectioned transversally about 0.5 
mm. behind the Hensen’s node and the anterior 
portion was 1) partially dehydrated by immersion 
in a hypertonic solution (30%) of ethylene glycol; 
2) frozen in liquid nitrogen; 3) thawed by immer- 
sion in chick Ringer’s at about 40°; 4) placed 
on the surface of an albumin-extract-saline-agar 
medium where further development could be fol- 
lowed (method of Spratt). Blastoderms so treated 
grew ‘tails’ from the cut end of the primitive 
streak. Several showed development of head fold 
and brain vesicles. Heart beats were observed; 
one heart continued beating for more than 48 
hours. Thus embryonic cells lose neither their abil- 
ity to grow nor their differentiation and organiza- 
tion power on being frozen. 


Effects of adrenalectomy and hypophysectomy 
upon red cell fragility. ALBERT S. GoRDON AND 
HERBERT MEGEL.* Dept. of Biology, Washington 
Square College, New York Univ., New York 
City. 

It has already been reported (PiL1ERO, LANDAU 
AND GorDON. Science, ’50. MEGEL AND GORDON. 
Endocrinology. In press) that the resistance of 
whole blood of the rat to hypotonic lysis is in- 
creased after adrenalectomy. The factors respon- 
sible for this change in fragility are present in 
plasma and operate, most likely, by becoming ad- 
sorbed upon the red cell. The resistance of whole 
blood to hypotonic saline is also augmented 
following hypophysectomy and to a greater ex- 
tent than that seen in the adrenalectomized ani- 
mal. Washing with isotonic saline tends to remove 
the inhibitory factor from the red cells. By this 
procedure more of the factor can be separated from 
the cells of the adrenalectomized than from those 
of hypophysectomized rats. Although adrenalec- 
tomized rat plasma is more effective than normal 
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rat plasma in affording extra resistance to washed 
cells from normal rats, plasma obtained from 
hypophysectomized animals lacks this property. 
Addition of charcoal to the plasma of adrenalec- 
tomized rats results in removal of the inhibitory 
factor from the plasma. The quantity removed is 
proportional to the amount of charcoal added. 
Some of the material adsorbed on the charcoal 
can be eluted with acetone. Evaporation of the 
acetone yields a water-soluble precipitate which 
is capable of increasing the resistance of washed 
cells of normal rats towards hypotonic saline. 
Experiments are in progress to determine the na- 
ture and mechanism of action of the plasma inhibi- 
tory complex. 


Hydraulics of mitral insufficiency. RicHarp 
GORLIN AND Lewis DeExTER (introduced by 
GeorGE W. Tuorn). Peter Bent Brigham Hosp. 
and Harvard Med. School, Boston, Mass. 

Five studies of mitral insufficiency and stenosis 
were performed in man by the technique of cardiac 
catheterization. Cardiac outputs (CO) were meas- 
ured by the direct Fick principle. Mean pulmonary 
‘capillary’ pressures were measured as an index 
of left atrial pressure. Brachial artery mean sys- 
tolic pressures were measured as an index of left 
ventricular mean systolic ejection pressure. Dias- 
tolic filling and systolic ejection periods per beat 
were measured on the brachial arterial tracing. 
An indirect approach to the quantitative aspects 
of mitral insufficiency was made via hydraulic 
principles. The two basic principles employed 
were: 1) Area = Rate of valvular flow/ Constant X 
J/ pressure gradient ;2) Fm = Fr + CO; where Fm 
= total left ventricular output, liters/minute; 
Fr = mitral regurgitant flow, liters/ntinute. The 
following formulae were derived for estimating 
the cross-sectional area of the regurgitant mitral 
orifice (MRA) and the amount of regurgitant 
blood flow (Fr): 


Fr = DFP X MVA X 31 “PG” — 5 — CO; 
MRA = Fr/SEP X 44.5 \/BAm — “PC”; 


where DFP = diastolic filling period per minute, 
sec./min.; MVA = ‘forward’ mitral valve area, 
cm.?; 31 = empirical constant; ‘PC’ = pulmonary 
‘capillary’ pressure, mm. Hg; 5 = assumed left 
ventricular diastolic pressure, mm. Hg; SEP = 
systolic ejection period per minute, sec./min.; 
44.5 = empirical constant; BAsm = brachial ar- 
tery mean systolic pressure, mm. Hg. Studies 
were made at rest, during exercise, and on re- 
covery. The area of the mitral valve was ob- 
tained at the time of mitral valvuloplasty in three 
patients and was assumed for purposes of demon- 
stration to equal 2 cm.? in the other two. Calcula- 
tions checked in all instances. These formulae 
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possess many practical weaknesses as regards the 
accuracy of calculations in man, although the 
dynamics of the disease may be demonstrated. 
The major errors lie in 1) inability to measure 
directly left ventricular pressures and flow peri- 
ods; 2) inability to check at autopsy calculated 
and measured regurgitant orifice areas; and 3) 
the necessity thus far of using surgical rather than 
autopsy measurements of mitral valve areas. 


Convulsions induced in psychotic patients by 
oxygen inhalation at increased ambient pres- 
sures (motion picture). R. A. Gou.p, C. J. 
LAMBERTSEN, R. H. Kouau, M. W. Stroup, J. 
H. Ewine anv F. A. FreyuHan (introduced by 
J. E. Ecxenuorr). Depts. of Pharmacology, 
Medicine and Psychiatry, Univ. of Pennsylvania, 
Philadelphia, Pa. 

A 16-mm. colored motion picture, approximately 
15 minutes running time shows in detail the pro- 
cedure and progressive manifestations occurring 
in subjects during the inhalation of oxygen at high 
partial pressure (OHP). It covers the interval 
from before the onset of symptoms to the conclus- 
ion of the post convulsive recovery phase. The 
exposures are carried out in a pressure chamber 
accommodating the subject and 4 investigators. 
The film is part of a broad study of the effects of 
OHP. As part of this investigation, the possibili- 
ties of oxygen convulsions as a new form of con- 
vulsive psychiatric therapy are being studied. 
The subjects of this film are young, chronic schiz- 
ophrenic men unresponsive to other forms of 
convulsive therapy. 


Influence of ACTH on sodium and potassium con- 
tent of human mixed saliva. B. Grap (intro- 
duced by O. F. Densrept). Allan Memorial 
Inst., McGill Univ., Montreal, Quebec, Canada. 
The influence of ACTH on the sodium and po- 

tassium content of saliva was investigated in each 

of 4 patients by collecting samples of unstimulated 
mixed saliva before each meal and at bedtime for 
several days before, during and after ACTH 
therapy. The samples of saliva were centrifuged 
and aliquots of the supernatant were diluted; 
determinations were made by means of a flame 
photometer, and sodium concentrations/potas- 
sium concentration ratios were calculated. In 
addition, once-daily measurements of the urinary 
17-ketosteroid excretion and circulating eosino- 
phil counts were made in one of the patients. In 
each of the patients studied, ACTH reliably re- 
duced the sodium/potassium values from the pre- 
treatment control level. In 3 of the patients the 
reduction in the sodium/potassium ratio during 

ACTH therapy was due both to a reduction in the 

sodium concentration and an increase in the po- 

tassium concentration of the saliva, while in the 
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fourth patient the effect was seen mainly in the 
reduction of the sodium concentration. Each pa- 
tient showed specific times of the day when he 
was more sensitive to this effect of ACTH than 
at other times. In some patients this was before 
breakfast, and in others before dinner or before 
retiring. 


Effect of x-radiation on the growth of Torulopsis 
utilis. BarBaRA M. Grant* anv F. G. SHeEr- 
MAN. Biology Dept., Brown Univ., Providence, 
R. I. 

Standard sized innocula of a 24-hour culture of 
Torulopsis utilis (ATCL # 8206) were introduced 
into 10 ml. portions of a synthetic medium (de- 
vised by Atkins and coworkers) containing 0.1 
gm. (NH,)2SO, per liter (ArkiNs et al. Biochim. 
et Biopys. Acta. 3: 692, 1949). Medium and cells 
were irradiated together in soft glass tubes with 
doses of 5, 10, 15 and 20 thousand r at a rate of 1260 
r per minute. The source of radiation was a ther- 
apy tube operated at 100 kv. and 10 ma. without 
an additional filter. The cultures were then aerated 
by shaking in special culture flasks immersed in 
a 30° water bath. Growth was followed for 24-36 
hours by determining optical density at intervals. 
Irradiation results in a reduction of total growth 
approximately proportional to the dose. It was 
demonstrated by reducing the innoculum size of 
non-irradiated cultures to the number of colony- 
forming cells remaining after irradiation that the 
reduction of total growth was not due to a decrease 
of the number of viable cells present after irradia- 
tion. Irradiated cultures reached a maximum 
growth rate later than non-irradiated cultures 
and the maximum rate attained was less than 
that of the controls. 


Thermoregulatory thresholds in thyroidectomized 
rabbits. RonaLp Grant. Dept. of Physiology, 
Stanford Univ., Stanford, Calif. 

Berde (Hungarica Acta Physiol. 1: 52, 62, 1947) 
claims that the body temperature of thyroidec- 
tomized rodents ‘‘mounts more rapidly and higher 
in hot surroundings than does that of normal ani- 
mals’’, due to loss of the ‘thermothyrins’ thought 
to depress metabolism in hot environments. The 
effects of high environmental temperatures (ET) 
on rectal temperature (RT), respiratory rate 
(RR), ear hyperemia and oxygen consumption 
(OC) were studied in male rabbits before and after 
thyroidectomy. Heat tolerance is decidedly im- 
proved after thyroidectomy. RT rises less and 
moreslowly and stabilization of RT can be achieved 
at higher ET. In moderate heat thyroidectomized 
rabbits stabilize RT with less hyperthermia and 
less polypnea. RT thresholds for onset of ear 
hyperemia and polypnea are unaffected by thy- 
roidectomy but long standing thyroprivia seems 
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to impair ability to achieve extreme polypnea. 
High ET has no direct ‘reflex’ effect on either ear 
hyperemia or RR. Despite a rise in RT both nor- 
mal and thyroidectomized rabbits show decreased 
OC in hot environments. This is due to decreased 
random activity and presumably accounts for the 
ability of both normal and thyroidectomized ani- 
mals to stabilize RT in hot environments despite 
saturation of heat loss mechanisms. These results 
do not necessarily contradict the existence of 
thermothyrins but do contradict the improbable 
postulate that thyroidectomized animals are less 
resistant to high ET. A general dulling of thermo- 
static responses is suggested by the low levels of 
polypnea reached in hot environments and the 
characteristic moderate hypothermia of thyroi- 
dectomized rabbits at moderate ET despite ability 
to shiver strongly on appropriate stimulation. 


Erythropoietic activity of bone marrow demon- 
strated in vivo using colchicine. WiLson C. 
Grant. Dept. of Physiology, Columbia Univ. 
College of Physicians and Surgeons, New York 
City. 

An attempt has been made to measure empiri- 
cally the functional state of erythroid bone marrow 
in the adult rat. Since the first evidence of in- 
creased erythropoietic activity is probably mi- 
totic division, use was made of the alkaloid col- 
chicine which arrests mitosis and thus permits an 
enumeration of easily recognized mitotic figures 
which accumulate in the marrow during a given 
time. Colchicine (S. B. Penick & Co.) in aqueous 
solution, 0.01-0.20 mg/100 gm. body weight, was 
injected subcutaneously and rats were sacrificed 
1-8 hours later. Femoral marrow suspended in 
homologous serum was smeared and stained with 
Hematoxylin-Eosin-Azur. Many mitotic figures 
were evident in almost all types of marrow ele- 
ments at doses above 0.01 mg. and duration greater 
than 1 hour. As a preliminary attempt to quanti- 
tate the response, the number of erythroblasts in 
pro-metaphase was expressed as a percentage of 
the total nucleated cells. In the marrow of unin- 
jected rats, mitotic figures were rare making 
counting impractical. The percentage of mitotic 
figures rose with the dosage of colchicine up to 0.1 
mg. and with time to 8 hours. Using 0.05 mg. of 
colchicine and 5 hours duration as a standard 
procedure, the erythroid mitotic percentages of 
12 normal rats ranged from 2.5-4.8, average 3.6. 
Fifteen rats subjected to moderate hemorrhage 
(2 ec/100 gm.) were given colchicine 1 or 2 days 
later and revealed a range of 3.8-12.0%, average 
6.9%. Six rats discontinuously exposed over 3 
days (18 hours total) to 400 mm. Hg atmospheric 
pressure were given colchicine and presented a 
range of 5.6-8.5%, average 7.0%. Increased eryth- 
roid mitotic activity following two well known 
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erythropoietic stimuli, anoxic anoxia and hemor- 
rhage, occurs before a well established erythrocyte 
or reticulocyte response can be detected in the 
peripheral blood. 


Action of enzymes on potassium loss from red 
cells. JAmes W. GREEN (introduced by W. W. 
SwINGLE). Bureau of Biological Research, Rutgers 
Univ., New Brunswick, N. J. 

Washed, rabbit red cells were incubated at 35° 
C. for periods up to 36 hours with proteolytic and 
lipolytic enzymes and the potassium losses from 
the cells studied at intervals during this time. 
Phosphate buffers were used and the studies made 
at several pH values. The results indicate that 
commercial lipase has a marked effect in lowering 
the potassium concentration of the cells while 
trypsin has a negligible effect. Mylase P, a mixture 
of proteolytic and dephosphorylating enzymes 
appears to produce a retention of potassium 
within the cells. 


17-Ketosteroid excretion during therapy of dia- 
betic acidosis. LAWRENCE GREENMAN,* T. 8. 
Danowsk1, M. RosENBLOOM* AND JOHN Hott.* 
Univ. of Pittsburgh School of Medicine; Chil- 
dren’s and Presbyterian Hosps., Pittsburgh, Pa. 
Urinary 17-ketosteroids were measured by Hol- 
torff and Koch’s method in 12 patients, 5-17 years 
old, at 2- to 7-hour intervals during therapy of 
diabetic acidosis, and then during 24-hour inter- 
vals in convalescence. Keto acids were destroyed 
in the preliminary hydrolysis of the urine. Blood 
eosinophils were counted in 5 patients. One pa- 
tient died 2 hours after admission; 5 were males 
and 4 newly discovered diabetics. All were over- 
breathing on admission with serum HCO; ranging 
from 2.7-9.8 mEq/liter (av. 5.8). 17-Ketosteroid 
excretion ranged from 0.43-2.45 mg/hour (av. 
0.87) during acidosis in those who recovered, and 
eosinophil counts from 0Q-31/cu. mm. (av. 7). 
The patient who died excreted only 0.28 mg/hour; 
a value significantly lower than any in the survi- 
vors during a similar period. Urinary 17-keto- 
steroids gradually decreased to amounts normal 
for the maturity of each subject, 0.09-0.56 mg/hour 
(av. 0.31) when recovery was established. These 
latter figures represent 24-hour values of 2.3-14.3 
mg. (av. 7.4); while the early values ranged from 
2-5 times higher. The elevated 17-ketosteroid ex- 
cretion and eosinopenia with subsequent return 
to normal suggest increased activity of the adrenal 
cortex during recovery from diabetic acidosis, 
and contrasts with the smaller and perhaps in- 
adequate response of the patient who died. 


Use of ether in prevention of cyclopropane-epi- 
nephrine-induced arrhythmias. E. M. Gretr- 
SHEIMER, Dorotay Exuis, M. J. OPPENHEIMER 
AND H. W. Rosinson. Dept. of Physiology, 
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Temple Univ. School of Medicine, Philadelphia, 

Pa. 

A small amount of ether added to a cyclopro- 
pane-oxygen mixture decreases the incidence of 
arrhythmias due to epinephrine. Using a modifica- 
tion of Kety’s method (cyclopropane analyzed at 
about 1°C. and ether at about 41°C.) it was de- 
termined that ether exposures up to 500 mg. min- 
utes will not prevent the appearance or reduce the 
duration of the arrhythmias of epinephrine-cy- 
clopropane. Exposures above 500 cause reduction 
or absence of arrhythmias. This is true even when 
the cyclopropane levels are held constant and not 
reduced as is clinically the case when ether is 
turned in. The absolute levels of cyclopropane 
appear to be unrelated. Oxygen and carbon dioxide 
levels of whole blood are unchanged. Serum and 
whole blood potassium are not significantly dif- 
ferent under cyclopropane-ether. Inorganic phos- 
phorous is regularly increased by cyclopropane 
alone. This rise persists when ether is added. This 
elevation of phosphorous can be shown not to be 
due to epinephrine or pentothal in these experi- 
ments. Cyclopropane alone or with added epi- 
nephrine often is accompanied by ventricular beats 
which will develop integrated pressures sufficient 
to open the pulmonary valve but not the aortic. 
An analysis by use of three simultaneous uni- 
polar leads places the origin of most of the cyclo- 
propane-epinephrine ectopic beats in the upper 
anterior right ventricle. All these cardiovascular 
phenomena are prevented or have their latency 
increased and duration reduced by ether. Fibrilla- 
tion is imminent when epinephrine is used without 
ether. 


Influence of portal circulation on restoration of 
liver after partial hepatectomy. JoHN H. Grinp- 
LAY AND JESSE L. Botiman. Div. of Exptl. Medi- 
cine, Mayo Fndn., Rochester, Minn. 

Following removal of standard lobes of the dog’s 
liver, equivalent to 70% of the total liver, the liver 
is rapidly restored and the original weight is ap- 
proximated in 30 days. Partial hepatectomy per- 
formed after diversion of the caval blood to the 
portal vein, i.e. portal-caval anastomosis and liga- 
tion of the vena cava above the anastomosis, per- 
mits complete restoration of the liver. Similar 
hepatectomy following or simultaneous with di- 
version of the portal blood from the liver as in 
Eck’s fistula is followed by only slight restoration 
of the liver. Ligation of the vena cava in dogs with 
portal-caval anastomosis and ligation of the portal 
vein permits almost normal restoration of the liver 
after partial hepatectomy. After placement of 
slightly constricting cellophane bands on the 
portal vein or vena cava, fibrosis develops around 
the band which usually occludes the vein within 
a few weeks. Partial hepatectomy after band oc- 








56 FEDERATION PROCEEDINGS 


clusion of both portal vein and vena cava at its 
entrance into the liver is followed by almost 
normal restoration of the liver. When the portal 
vein alone is occluded only slight regeneration of 
the liver occurs after partial hepatectomy. From 
these observations it would appear that occlusion 
of the vena cava just below the liver benefits the 
nutritive condition of the liver deprived of portal 
blood. 


Right and left part-electrocardiogram of the 
fetal heart. Franz M. GroepeEL anp Max 
MILuER.* Madison Ave. Hospital, New York, 
Wek 
Electrocardiograms obtained with semi-uni- 

polar technique from the surface of the right and 

left ventricle of the human heart, respectively, 
show two different patterns, identical to the right 
and left part-electrocardiogram from the outer 
chest wall, as described in 1933 by Groedel. Feti, 
delivered by caesarian section and kept alive in 
warm saline solution, soon after the operation 
were electrocardiographically studied—limb leads 
and chest exploration. Thereafter the thorax was 
opened, the exploring electrodes placed upon the 
right and left ventricle, respectively, and both 
electrograms recorded simultaneously with the 
indifferent electrode at the right arm. We show 
only the findings in the youngest specimen, ex- 
amined in this way, a four-month-old fetus. The 
right and left electrocardiograms from the chest 
wall were of low voltage; the P waves well recog- 
nizable; conduction time 0.09 second. The right 
initial complex consisted of one positive wave of 
very low voltage; finer differentiation was impos- 

sible. The left initial complex showed a higher R 

and small S wave. Both T waves were positive. 

Duration of the electrical systole was 0.36 second. 

The right and left electrogram from the surface 

of the right and left ventricle, respectively, were 

about twice the voltage of the chest leads. In the 
right eg, P waves were not recognizable; the in- 
itial complex consisted of a small R and a still 
smaller S wave; T was positive. The left eg showed 

a bifid P wave; conduction time was 0.16 second. 

The initial complex consisted of a high R and small 

S wave; noQ was present. The left T was inverted; 

the duration of the electrical systole was 0.36 

second. The voltage of the right R was about one 

third that of the left R. The peaks of the left R 

and S waves were formed about 0.15 second later 

than that of the right R and § respectively. 


Effects of stimulation of lumbar sympathetic 
nerves on longtitudinal bone growth in dogs. 
GLENN GULLICKSON, JR.,* W. G. KuBIceK AND 
F. J. Korrxe. Div. of Physical Medicine, Univ. 
of Minnesota, Minneapolis. 

The response in bone growth of the hind limbs to 
unilateral stimulation of the lumbar sympathetic 
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chain was studied in young puppies. The left lum- 
bar sympathetic chain was stimulated chronically 
with 3 cps sinusoidal alternating current, using 
implanted silver electrodes, from 23-70 days. 
The criterion of response to stimulation was a 
decrease in the skin temperature of the left hind 
leg. When there was no response the dogs were 
killed, the bones of both hind limbs dissected out, 
and the longitudinal length of the femur, tibia, 
and metatarsals determined for the right and left 
sides, the right hind limb being used as a control. 
The individual lengths of the bones were sum- 
mated and the difference between the summated 
lengths of the right and left hind limbs deter- 
mined. Ten dogs, considered to have been ade- 
quately stimulated, all showed a decrease in length 
on the left as compared with the right, the dif- 
ference varying from 0.5-3.5 mm., the average 
2.8 mm. Most of the shortening took place in the 
metatarsal bones. Six puppies with left lumbar 
sympathectomy all had increases in the length of 
the left hind limb as compared with the right of 
2.7-14.0 mm., the average 6.5 mm. The maximum 
difference in length of the two hind legs found in 7 
controls was 1 mm., the average 0.2 mm. The 
findings indicate that imbalance of the sympa- 
thetic nervous system may be a definite factor 
in unequal bone growth of the legs. The decrease 
in leg length on the stimulated side was probably 
due to a decreased blood supply to the growing 
bone as a result of chronic vasoconstriction. 


Subjective appraisal of comfortable brightness 
relationships. SytvesterR K. GutH ANp A. A. 
Eastman (introduced by Joser Brozek). 
Lamp Dept., General Electric Company, Nela 
Park, Cleveland, Ohio. 

An extensive series of investigations was con- 
ducted to determine the relationships among the 
various factors which govern whether sources of 
brightness are comfortable or uncomfortable. Ten 
representative observers made appraisals of the 
sources. The factors studied included the size of 
the source, its position in the visual field and the 
adaptation brightness. The criterion was the vis- 
ual sensation at the borderline between comfort 
and discomfort. The observers adjusted the 
brightnesses of the sources until this sensation 
was produced. The sizes of sources were from 
0.001-0.13 steradian and the adaptation brightness 
ranged from 1-100 footlamberts. Sources were 
located in various positions of the upper right 
quadrant of the binocular visual field. The rela- 
tionship between source brightness and size was 
found to be a variable one, proportionately greater 
reductions in brightness being required as the 
size of the source was increased. The relationship 
for the range of adaptation brightnesses used was 
a linear logarithmic one. It was found that a source 
of constant size and brightness required a greater 
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angular displacement from the line of vision along. 
the horizontal than along the vertical meridian. 
The results indicated a complex relationship 
among these factors which could be expressed by 
the empirical equation, B = 108 PF’-#(Q~-# 
—1.28) where B is the brightness at the borderline 
between comfort and discomfort produced by a 
source having a size Q and a position index P, 
viewed amid an adapting field brightness F. 


Recording pulse pressures through skin in dogs. 
ArtTHuR C. Guyton. Dept. of Physiology and 
Biophysics, Univ. of Mississippi School of Medi- 
cine, University. 

At a preliminary operation, the carotid artery of 

a dog is elevated from its bed and sutured in a fold 
of skin so that the apex of the fold, with the artery 
contained therein, protrudes approximately one- 
half inch. To record the pulse pressures a special 
screw clamp attachment is placed over the artery 
in such a manner that pulsations of the artery are 
limited by metal walls of the device in all aspects 
except two. First, the clamp does not impede the 
free communication of blood between the carotid 
artery within the clamp and the proximal end of 
the artery outside the clamp. Second, one wall of 
the clamp is a loose rubber membrane which is 
bounded on the opposite side by a solid’ walled 
fluid chamber. When just sufficient fluid is placed 
in this chamber almost to collapse the artery, but 
not quite, the pressure pulses are transmitted to 
the fluid chamber. Recordings made through a 
lead tube from this chamber to an electroma- 
nometer cannot be distinguished from recordings 
made directly from a #18 needle. The correct 
amount of fluid in the chamber is determined by 
beginning with too little fluid and gradually in- 
creasing the amount. Special changes in the char- 
acteristics of the recordings, as have been de- 
termined from a series of experiments, enable the 
operator to adjust for the appropriate amount of 
fluid. 


Peripheral circulatory factors as determinant of 
cardiac output. ARTHUR C. GUYTON AND JEFF 
W. Harris.* Dept. of Physiology and Biophysics, 
Univ. of Mississippi School of Medicine, Uni- 
versity. 

In 13 open-chest, heparinized dogs a flowmeter 
and a primer pump were inserted between the 
great veins and the right auricle. It was found that 
vigorous activity of the primer pump could not in- 
crease the right auricular pressure more than an 
average of 1.33 mm. Hg, the cardiac output more 
than an average of 44%, and the arterial blood 
pressure more than an average of 20%. The reason 
for this was that the peripheral veins collapsed 
before greater values than this could be reached. 
It is reasoned that the negative venous pressure of 
the thorax is more or less equivalent to a primer 
pump because of the external suction tending to 


AMERICAN PHYSIOLOGICAL SOCIETY. 57 


dilate the heart and great veins. Furthermore, 
this suction is considerably greater than the 1.33 
mm. Hg increase in auricular pressure which is 
necessary to enable the heart to pump all possible 
blood which may be returned to it. Therefore, it 
appears that the cardiac output in normal animals 
is almost entirely, if not entirely, determined by 
factors in the peripheral circulatory system which 
affect venous return rather than by cardiac factors. 


A spectroscopic study of oxidation by tyrosinase 
of certain proteins, protein hydrolysates and 
synthetic derivatives of tyrosine. Warp J. Haas,* 
Irwin W. Sizer AND JoHN R. Loorsourow.* 
Dept. of Biology, Massachusetts Inst. of Tech- 
nology, Cambridge, Mass. 

Kinetic ultraviolet absorption spectroscopy at 
298 and 77°K has been applied to the study of the 
action of tyrosinase on tyrosine and on proteins 
and synthetic compounds containing tyrosyl 
groups. Evidence is obtained that the oxidation of 
susceptible substrates proceeds through the 3-4 
dihydroxyphenylalanine (dopa) group as an inter- 
mediate. Only in the case of tyrosine is there 
formed a typical hallochrome intermediate and, as 
the end product, the characteristic black insoluble 
melanin pigment. The oxidation by tyrosinase of 
susceptible proteins (insulin, pepsin) and protein 
partial hydrolysates is characterized by an over- 
all increase in optical density; by a pronounced 
decrease in the ratio of maximum to minimum ab- 
sorption; and by the development of a shoulder in 
the 325 mu region. Differences in the oxidation of 
tyrosine and of proteins by tyrosinase are ascribed 
to the fact that some tyrosyl groups in proteins are 
refractory because they do not have free phenolic 
hydroxyl groups. Other differences are related to 
the fact that in proteins both the tyrosyl amino 
and carboxyl groups are usually combined in 
peptide bonds. Studies of the action of tyrosinase 
on certain synthetic derivatives of tyrosine (p- 
methyoxyphenylalanine, tyrosine ethyl ester, N- 
formyl tyrosine, and N-formyl tyrosine ethyl es- 
ter) are consistent with this interpretation. In the 
case of those derivatives in which carboxy], amino, 
or both, groups were combined, the action of ty- 
rosinase was parallel in most respects to its action 
on proteins and protein partial hydrolysates. 


Complete reversibility of inhibition of hyaluroni- 
dase by serum. ZareH Hapip1an. Dept. of 
Pharmacology, Tufts College Med. School, Boston, 
Mass. 

When partially purified bull testes hyaluronidase 
is incubated with normal serum in vitro, there is an 
initial inhibition followed by a partial recovery of 
hyaluronidase activity (Biochem. J. 42: 266, 1948). 
Hyaluronidase preparations varying a hundred- 
fold in activity show this phenomenon, indicating 
the presence of a factor which inactivates the non- 
specific inhibitor of hyaluronidase. A factor pres- 
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ent in hyaluronidase preparations of bacterial 
origin and snake venom was shown by Haas (J. 
Biol. Chem. 163: 89, 1946) to destroy the serum 
inhibitor when the latter was exposed to it before 
acting on hyaluronidase. Venom of Agkistrodon 
piscivorus will, when added to a serum-hyaluroni- 
dase mixture after the serum has exerted its maxi- 
mum effect, restore the activity of hyaluronidase 
completely within a few hours. There remains no 
doubt that the reaction between hyaluronidase 
and the non-specific serum inhibitor is completely 
reversible; and this reversal may be produced by a 
factor closely associated with hyaluronidase. 
Characteristics of the inactivation of serum by 
venom to be described support the claim that it is 
an enzymatic reaction. In view of the confirmed 
importance of magnesium in the hyaluronidase- 
serum reaction (J. Biol. Chem. 172: 347, 1948; Proc. 
Soc. Exper. Biol. & Med. 70: 524, 1949; 74: 279, 
1950), above procedures were carried out in the 
presence of excess magnesium. The activation of 
the inhibitor, however, is not a unique property 
of magnesium, but is demonstrated by at least one 
other ion, cobalt, which is effective maximally at 
a concentration of 0.25 mm/1. 


Inhibition of glycogenesis in muscle by alloxan 
and restitution by insulin. Davip E. Harr* anp 
I. ArTHUR Mirsky. May Inst. for Med. Research, 
Cincinnati, Ohio. 

Although it has been demonstrated that alloxan 
can influence the activity of many isolated enzyme 
systems, its effect on such systems in the intact 
cell.is unknown. For such reasons, the influence of 
alloxan on glycogenesis in the isolated rat dia- 
phragm was studied. Except where otherwise 
noted, one or both hemidiaphragms were incubated 
for 5 minutes with alloxan or with saline adjusted 
to the same pH as the alloxan. After two washings 
with phosphate-saline buffer, the tissues were 
incubated for 90 minutes in the buffer containing 
glucose. The difference between the glycogen con- 
centrations of the hemidiaphragms served to 
indicate the effect of pretreatment. In some ex- 
periments, one of the two hemidiaphragms was 
incubated with insulin. 
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Acid-saline pretreatment produced some dimi- 
nution of glycogenesis (0.01<P<0.02), but a more 
marked further diminution was produced by allo- 
xan (0.001<P<0.01). A restitution to levels ob- 
tained with acid-saline and untreated muscles 
followed incubation with insulin. No statistically 
significant difference between the untreated mus- 
cles and those treated with alloxan and then in- 
cubated with insulin was observed, (P = 0.05). 
Thus, alloxan inhibited glycogenesis and insulin 
caused a restitution to the non-alloxanized state. 


Effect of purified growth hormone on growth of 
islets of Langerhans in hypophysectomized, in- 
tact, and glucose-injected rats. R. E. Haist anp 
B. Kinasu.* Dept. of Physiology, Univ. of To- 
ronto, Toronto, Ontario, Canada. 

The injection of a purified growth hormone 
preparation (Armour and Co.) into intact Wistar 
rats led to an increase in the weights of the islets 
of Langerhans as estimated by the method of 
Haist and Pugh. The injection of this material into 
hypophysectomized rats caused an increase in 
islet weights as compared to those of uninjected 
hypophysectomized animals. However, the in- 
jected hypophysectomized rats ate more than the 
uninjected animals and gained more weight. Since 
caloric intake greatly influences the islet growth, 
this may be an important factor in this experiment. 
Growth hormone, injected into rats receiving a 
continuous injection of glucose, did not appear to 
hinder the increase in islet weight which normally 
results from the glucose injection. These experi- 
ments support the view that pituitary growth 
hormone stimulates rather than depresses the 
islets of Langerhans. 


Protection of mice from lethal effects of x-radia- 
tion with intravenous injection of methylene 
blue. B. Vincent HALt (introduced by Doue.as 
E. Smitu).* Biological and Med. Div., Argonne 
Natl. Lab., Chicago, Ill. and Dept. of Zoology, 
Univ. of Illinois, Urbana. 

In 12 independent experiments, over 600 male 
and female mice were given varied x-ray doses of 
500-900 r (200 kv., hvl 0.98 mm. Cu, target distance 
11 inches, dose rate 104 r/minute). Half of the mice 
were injected intravenously 2-8 minutes before 
irradiation with methylene blue solutions whose 
dye content varied from 2.5 to 10.0 mg/cc. Dosages 
of 25, 37.5, and 50 ug. of dye/gm. mouse were used. 
Varying the amount of dye injected had little 
effect on protection, yet it appears that the con- 
centration of the dye solution is a factor influenc- 
ing survival after irradiation. Excellent protection 
was found consistently in 8 experiments employ- 
ing solutions of 0.25-0.5%, whereas only 1 of 4 
experiments using 1% solutions yielded statisti- 
cally significant protection. The maximum pro- 
tection obtained was 50-60% differential between 
the percentage with methylene blue 30-day sur- 
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vival of dye protected and control mice. Mice in- 
jected with methylene blue after irradiation were 
not protected. The percentage of 303 dye-pre- 
treated mice surviving 30 days after irradiation 
was nearly double that of 310 dye-free irradiated 
controls. The methylene blue protection may pos- 
sibly result from the formation of methemoglobin 
which induces hypoxia of the tissues sufficient to 
ameliorate the lethal action of irradiation, or 
methylene blue may have a more direct action on 
tissues affording protection. Experiments are 
being continued which may help answer these 
questions. 


Production of hypertension in the rat by parabio- 
sis. C. E. Haut anp O. Hatu.* Carter Physiology 
Lab., Univ. of Texas Med. Branch, Galveston. 
Hypertension has been produced in parabiotic 

rats by inducing perinephritis in one of them; by 

total nephrectomy of 1, or extirpation of 3 of the 

4 kidneys of the pair; or by treating one of the pair 

with desoxycorticosterone acetate. Certain evi- 

dence gathered by the last technique suggested 
that hypertension might be produced by parabio- 
sis per se. Accordingly, the hypothesis was tested. 

Twenty-eight pairs of female rats placed in para- 

biosis and allowed to drink 1% sodium chloride 

were studied for periods up to 45 days. In 12 pairs 
hypertension as great as 222 mm. Hg developed in 
one of the partners, the other remaining normo- 
tensive or displaying occasional hypotension. Both 
partners in the remaining 16 pairs remained normo- 
tensive. Eight pairs, of which 4 were hypertensive, 
died before the 28th postoperative day. The re- 
maining 20 pairs were sacrificed at periods varying 
from 29-45 days. Renal and cardiac hypertrophy, 
nephrosclerosis, periarteritis nodosa and myo- 
carditis were prominent in the hypertensive ani- 
mals and were never observed in normotensives. 
Twelve single control female rats remained normo- 
tensive. The experiment indicates that hyperten- 
sion may be produced in parabiotic rats without 
further surgical intervention in about 40% of the 
pairs. The lesions observed are identical to those 
produced by desoxycorticosterone in the rat, and 
horse serum or sulfonamide allergy in the rabbit. 

Further studies are in progress to determine 

whether the observed syndrome is due to stress, 

allergy or a combination of both. (Supported by a 

grant from the American Heart Association.) 


Hemoglobin oxygen affinities in the blood of vari- 
ous vertebrate animals. F. G. Hauu. Duke 
Univ. School of Medicine, Durham, N.C. 
Hemoglobin oxygen affinities from bloods of 

various fishes, amphibians, reptiles, birds and 

mammals have been determined. Correlations are 
made with the environments in which these forms 
were found. It is concluded that the oxygen hemo- 
globin dissociation curves of the bloods studied 
offer little evidence of phylogenetic relationships. 
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It would appear that the specific hemoglobin 
oxygen affinity is hereditarily well fixed in the in- 
dividual but that it probably has been modified 
in the species through caenogenesis. 


Mechanism of magnesium polypnea in the ure- — 
thanized cat. V. E. Hauu anp W. J. WHALEN.* 
Dept. of Physiology, Stanford Univ. School of 
Medicine, Stanford, Calif. 

Analysis of the mechanism whereby magnesium 
chloride given intravenously in small doses pro- 
duces a polypnea resembling thermal panting has 
been pursued along two lines. First, in an effort to 
determine whether magnesium directly stimulates 
panting centers, or depresses regions restraining 
the panting centers, advantage was taken of the 
antagonism of magnesium narcosis by calcium 
salts. Calcium chloride solutions alone neither 
evoke nor alter panting in the urethanized cat. 
When the plasma magnesium concentration is 
elevated to 4-8 mg.% by magnesium chloride ad- 
ministration, the resultant polypnea is not affected 
by simultaneous administration of calcium 
chloride. When the plasma magnesium reaches 
8-10 mg.%, respiration is slowed, but with simul- 
taneous calcium administration polypnea is still 
present. Thus, calcium has no effect on magnesium 
polypnea but prevents respiratory depression by 
high magnesium levels. From this we conclude 
that magnesium polypnea results from direct stim- 
ulation of the panting mechanism, and not from 
narcosis of centers restraining the panting mecha- 
nism. Second, we have sought the anatomical site 
of magnesium action which evokes polypnea. 
A variety of intracranial procedures have been 
carried out. In general those preventing mag- 
nesium polypnea also abolished or markedly de- 
pressed thermal panting, a finding consistent 
with the view that heat and magnesium have a 
common site of action. More precise localization 
of the central action of magnesium is now being 
attempted by intracranial injection with the aid of 
a Horsley-Clarke stereotaximeter. 


Hemodynamic responses during electronarcosis. 
W. F. Hamitton, C. H. Tuiepen,* H. M. Cap- 
DELL* AND R. G. Exvuison.* Depts. of Physiology 
and Psychiatry, Med. College of Georgia, Augusta. 
Alternating current of 175-250 ma. was adminis- 

tered using bitemperal pad electrodes. This cur- 

rent, about } of that usually used in electric shock 
therapy produced tonic and clonic seizures. The 
current was then reduced to 60-90 ma. and elec- 
tronarcosis set in. Narcosis was maintained for 
about 10 minutes by small modulations of the cur- 
rent. The pressure pulses were recorded optically 
from the brachial artery during treatment. Some 
patients were undrugged and some were under the 
influence of either pentothal, curare, atropine, 
tetraethylammonium, or combinations of these 
drugs. After the current was turned on, the heart 
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was regular and the pressure mounted to such 
levels as 180/130 mm. Hg. As the pressure went up 
the heart became irregular. There were apparent 
periods of asystole lasting 8-10 seconds but the 
muscular spasm maintained a high pressure be- 
tween pulsations. During the irregularity the pres- 
sure might rise to levels of 400/175. After the 
seizure the pressure declined to about 240/130 
usually remaining hypertensive until the patient 
wakened. Pentothal, curare, and atropine had 
little effect on the pressure rise; atropine elimi- 
nated the cardiac irregularity. The fact that the 
pressure rise occurred after curare paralysis shows 
that it was due to vasoconstriction rather than to 
skeletal muscle spasms as in metrazol convulsions. 
TEA in doses of 240 mg. had little effect on resting 
pressure in most patients but aborted the hyper- 
tension and diminished the cardiac irregularity 
associated with electronarcosis. It is as effective as 
atropine in preventing buccal secretions. 


Threshold and discrimination of differences in in- 
tensity of stimulus for deep pain. James D. 
Harpy, Harotp G. Wotrr aNnp HELEN 
GoovELL.* Depts. of Physiology and Medicine, 
Cornell Univ. Med. College, New York City. 
Pain from the periosteum, galea and subcutane- 

ous tissues of the forehead was elicited by pressure. 
The stimulator consisted of a plunger acting 
against a spring, the compression of which was 
measured in grams. The tip of the plunger which 
was pressed against the skin was a plastic hemi- 
sphere 1 cm. in diameter. To measure the pain 
threshold, the tip of the plunger was placed against 
the forehead of the supine subject and the pressure 
increased until the subject reported barely per- 
ceptible pain. The pain was of an aching quality. 
The difference in intensity of two stimuli evoking 
a just noticeable difference in deep »ain sensation 
was measured in a stepwise fashion t.om the pain 
threshold to the stimulus level beyond which no 
further discrimination was possible. In 820 meas- 
urements of pain threshold by this method on 13 
areas of the forehead of 3 subjects a force of 
550 + 60 grams was found to induce threshold pain. 
The just noticeable difference (jnd) in stimulus 
strength averaged 120 grams for stimuli between 
threshold and 1000 grams. For greater stimuli the 
jnd increased until at roughly 10,000 grams ability 
to discriminate seemed to be lost. The pain so pro- 
voked was comparable to the ceiling pain previ- 
ously described for cutaneous pain. Twelve jnd’s 
exist between threshold pain and the intensity of 
pain beyond which no discrimination was possible, 
as compared with 21 jnd’s for cutaneous pain in- 
duced by thermal radiation. 


Quinidine lactate and gluconate in delayed ven- 
tricular tachycardia following experimental 
coronary occlusion. A. Sipney Harris, AN- 
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TONIO EsTaNpIA* AND Rex F. TILiotson.* 
Dept. of Physiology, Baylor Univ. College of 
Medicine, Houston, Tez. 

More than 40 dogs were used. Ventricular tachy- 
cardia developed 43-8 hours after occluding the 
anterior descending artery as described previously. 
Drug tests began 15-20 hours after occlusion when 
the ventricular ectopic rate was between 180 and 
250/minute. Each dose (after some preliminary 
experiments) was 10 mg/kg., given slowly by vein 
during a period of 5 minutes. Typically, the first 
dose of either quinidine lactate or gluconate re- 
duced the ectopic rate to some degree, and in rare 
cases to zero. Such effects from a single dose were 
of brief duration, 10-30 minutes at most. Doses at 
intervals of one hour or longer produced temporary 
reductions only, ectopic rates returning approxi- 
mately to preceding levels between doses. The op- 
timally effective interval between doses was about 
30 minutes. In a few dogs 2 or 3 doses at half-hour 
intervals reduced the ectopic rate to zero and 
maintained it at a low level for several hours. In 
other dogs with similar ectopic rates, a larger 
number of injections were required. Usually, 
higher ectopic rates were most difficult to control. 
Sufficient quinidine to control ectopic activity 
produced vomiting, diarrhea, and central nervous 
system reactions in some animals. These toxic 
reactions and arterial hypotensive effects were 
reduced by dilution and slow administration. 
Quinidine lactate was more effective and more 
toxic than gluconate. Gluconate produced sinus 
tachycardia more often. Morphine, 5. mg/kg., 
eliminated toxic reactions and reduced the amount 
of quinidine required. 


Interspecific and intraspecific variation of lethal 
temperatures in fish. J.S. Hart (introduced by 
RIcHARD BERNARD). Ontario Fisheries Research 
Lab., Univ. of Toronto, Toronto, Ontario, Canada. 
Lethal temperatures of fish compared after ac- 

climation at a series of temperatures have shown 

large interspecific variations. These variations are 
manifest in both the pattern of time-temperature 
mortality relationships at temperatures that kill 
all of the fish, and also in the pattern of upper and 
lower tolerance levels at temperatures that kill 
50% of the fish. The upper lethal temperatures are 
correlated with habitat. Species from cold lakes or 
streams generally have the lowest lethal tempera- 
tures, those from warm streams have intermediate 
lethal temperatures, while those from base level 
streams and marshes usually have the highest 
lethal temperatures. In contrast, intraspecific 
variation was small. Geographic variation of le- 

thal temperatures was observed in 3 out of 9 

species studied and this was large within only one 

species—Micropterus salmoides. It is possible that 
accessory factors may have complicated the pic- 
ture for this species. The general similarity of 
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lethal temperatures among the geographic races of 
a given species is probably associated with the 
similarity of the habitats of these races. 


Transformation of hexosephosphates by the cock- 
roach. C. C. Hassett. Med. Div., Army Chemical 
Center, Md. 

The deposition of four hexosephosphates in in- 
sect muscle was studied by labeling them with 
radiophosphorus and measuring the activity of P* 
as it accumulated in the coxa. It was found that 
passage from the digestive tract to the muscle was 
accomplished most rapidly by fructose diphos- 
phate, followed by glucose-1-phosphate, glucose- 
6-phosphate, and fructose-6-phosphate. The pres- 
ence of Zn in the gut inhibits the movement of the 
two latter compounds, indicating the presence of 
phosphoglucomutase in the gut. 


Effect of antihistaminic agents on nystagmus. 
J. E. Hawkins, Jr. ano W. J. O’SHANNY.* 
Merck Institute for Therapeutic Research, Rah- 
way, N. J. 

The effect of certain antihistaminic agents on 
the vestibular and optokinetic components of 
nystagmus induced by rotation has been studied 
in the cat. Electronystagmograms show that none 
of the drugs tested affects the vestibular response 
directly. With Neo-Antergan, Phenergan and Py- 
ribenzamine (2.5-20 mg/kg.), the primary change 
is in the optokinetic response, as shown by a re- 
duction as great as 50% in the nystagmus during 
rotation with the eyes open, and by the emergence 
of a post-rotational nystagmus which is normally 
absent at speeds less than 30 rpm. This post- 
rotational nystagmus is interpreted as the result 
of a release of the vestibular centers from normal 
inhibition by the optokinetic mechanism during 
deceleration. It seems to be related to the mild 
sedative effect of the antihistaminics, which vary 
considerably in their rank order of CNS-depres- 
sant action from one species to another. Because 
of these species differences nystagmus studies in 
animals are not proposed for the selection of 
compounds for trial in the prophylaxis of motion 
sickness in man. Thus neither Benadry] nor Dram- 
amine, which have been found effective in motion 
sickness, affects optokinetic nystagmus in the cat. 
Instead both elicit signs of CNS excitation with a 
strong autonomic component. Pentobarbital in 
small doses (5-10 mg/kg.) can depress optokinetic 
nystagmus as does Neo-Antergan, although in 
most experiments pentobarbital eliminates also 
the vestibular nystagmus. The action of Neo- 
Antergan and of pentobarbital can be readily 
overcome by amphetamine, which in the normal 
cat increases both the rate of nystagmus and the 
speed of the eye movements. 
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Contractile properties of compressed :nonolayers 
of actomyosin. Teru Hayasui (introduced by 
Rita M. Gutrman). Dept. of Zoology, Columbia 
Univ., New York City. 

The retention of certain biological properties of 
protein molecules physically altered at an air- 
water interface has been demonstrated in this 
laboratory for pepsin-albumin, and for catalase. 
The work was extended to a study of ‘surface- 
denatured’ actomyosin because of the possibility 
offered of relating the contractile process to intra- 
cellular structures. Actomyosin was extracted 
from. rabbit muscle with Weber-Edsall solution, 
precipitated by dilution with distilled water, the 
precipitate then being dissolved in 0.6 m KCl to 
form a concentrated solution. This solution was 
then placed dropwise at the air-water interface of 
a Langmuir trough (buffered at px 7.0 with diluted 
citrate-phosphate buffer) to form a monomolecu- 
lar film. With compression of the film (Devaux 
effect) fibers of actomyosin were formed. Fibers 
thus formed differed markedly in appearance from 
actomyosin fibers formed by precipitation of the 
solution extruded through fine capillary tubing 
into distilled water, especially with regard to the 
presence of a longitudinal structural organization. 
The film-fibers, when treated with 0.8% ATP in 
0.001 m MgCl, and 0.05 m KCl contracted optimally 
to 50% of the original length. The contraction ap- 
peared to be only along the long axis. Analyses of 
the water content of the fibers showed no marked 
difference between the uncontracted and con- 
tracted fibers. The simple technique of hanging 
weights on the fibers demonstrated that the fibers 
not only have considerable tensile strength, but 
under the influence of ATP, are capable of pulling 
a load through a distance; i.e. doing work. 


Determination of residual volume of blood in 
right ventricle of normal and diseased human 
hearts. R. Heimpecker,* D. Carro.u,* W. 
Fa.Hoit,* G. Mupp,* C. Ferencz* ano R. J. 
Bina. Dept. of Surgery, Johns Hopkins Univ. 
and Hospital, Baltimore, Md. 

A method has been described in a preceding com- 
munication which permits the estimation of the 
residual volume of the right ventricle of man 
(Bina et al. Am. J. Physiol. 163: 698, 1950). The 
method consists in the insertion of a double lumen 
catheter into the right ventricle and the pulmo- 
nary artery respectively. Evans Blue is then in- 
jected into the right ventricle and the dye and 
blood mixture is withdrawn through a photoelec- 
tric dye recorder. From the slope of the dye dilu- 
tion curve as plotted on semilogarithmic paper, 
the residual volume in the right ventricle may 
then be estimated. This method has now been 
applied to the determination of the residual vol- 
ume in patients with normal and abnormal hearts. 
In addition, the systolic discharge, minute volume 
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and the ratio of residual volume/systolic discharge 
were obtained in every instance. In the normal 
man, the right ventricular residual volumes aver- 
aged 60 cc. and the RV/SD ratio was unity. In 
patients with right ventricular failure due to 
arteriosclerotic or hypertensive heart disease, the 
residual volumes averaged 260 cc. The ratio RV/ 
SD was 9. In aseries of patients with mitral valvu- 
lar disease the right ventricular residual volume 
was incresaed (average 260 cc.). The ratio RV/SD 
was 9. However, in 5 of these patients the residual 
volumes were within normal range. It is probable 
that large residual volumes in mitral disease indi- 
cate the presence of myocardial failure. In patients 
with constrictive pericarditis the residual volume 
showed large variations. Digitalis caused a de- 
crease in the residual volume of the majority of 
patients not suffering from congestive failure. 


Effect of hypoxia and oxygen poisoning on pul- 
monary edema. ALLAN Hemineway. Dept. of 
Physiology, Univ. of Minnesota, Minneapolis. 
Pulmonary edema in guinea pigs has been meas- 

ured quantitatively to determine lung weight, 
volume, and density and analyzing the extirpated 
lung for soluble (non-hemoglobin) protein, pul- 
monary hemoglobin, and insoluble protein nitro- 
gen. Guinea pigs were placed in a closed system 
containing nitrogen and oxygen with the oxygen 
concentration being progressively lowered. At the 
instant of heart failure as indicated by the electro- 
cardiogram the animals were removed, guillotined 
and the lungs analyzed as described above. There 
was no evidence of pulmonary edema as indicated 
by significant deviations from control values us- 
ing the analytical procedure described. When 
guinea pigs were subjected to atmospheres of al- 
most pure oxygen, pulmonary edema and vascular 
congestion occurred. There was little edema dur- 
ing the first 24-48 hours of the high oxygen environ- 
ment. After this latent period edema progressively 
developed causing death in 5-6 days. 


Certain hemodynamic factors concerned with con- 
trol of blood volume. J. P. Henry anp O. H. 
GaveEr.* Aero Med. Lab., Air Materiel Command, 
Wright-Patterson Air Force Base, Dayton, Ohio. 
Changes in effective blood volume appear to 

cause the kidneys to make compensatory adjust- 

ments in water and sodium excretion (PETERS, 

J.P. New England J. Med. 239: 361, 1948). Seven 

morphinized dogs have been submitted to hemor- 

rhage and 2 of these to antecedent plasma infu- 
sion. In all cases arterial blood pressure and urine 
flow were continuously recorded by electrical 

transducers. Urine flow was halved following a 

hemorrhage of 20% of the estimated blood volume 

and doubled following a plasma infusion of 20% of 
the estimated blood volume. Yet the mean arterial 


Volume 10 


pressure remained relatively undisturbed; indeed 
there was even a tendency towards overcompensa- 
tion. On the other hand in 3 cases, serial x-rays of 
the heart showed a significant decrease in the heart 
size following hemorrhage. The data were ineon- 
clusive after infusion. Lung density decreased 
following hemorrhage. It is suggested that the 
changes in blood volume are detected by nervous 
receptors in the thoracic viscera, exclusive of the 
aortic arch receptors, (ScHw1EGK, H. Arch. f. d. 
ges. Physiol. 236: 206, 1935. ScoarreR, H. Ergebn. 
der Physiol. 46: 71, 1950) and so induce the appro- 
priate changes in the peripheral vascular bed and 
in renal function. 


Comparison of physically active and inactive men 
45 to 54 years of age. AusTIN HENSCHEL. Lab. of 
Physiological Hygiene, Univ. of Minnesota, Min- 
neapolis. 

From 300 clinically normal men 45-54 years of 
age of similar social, economic and racial back- 
ground, the 31 who had been physically most ac- 
tive and the 34 least active were selected. The 
physically active group had since early adulthood 
systematically participated in athletics, gymna- 
sium work and recreational activities that fre- 
quently involved moderate to hard physical exer- 
tion while the inactive group had always been 
relatively sedentary. Comparisons were made on 
the basis of 56 separate test items. Data were ob- 
tained on blood pressure and pulse rates at rest, in 
work and in recovery, electrocardiographic and 
ballistocardiographic items, anthropometric meas- 
urements, response to the cold pressor test and 
blood hemoglobin and blood cholesterol concen- 
trations. On only 4 of the items were the differences 
between the groups statistically significant. Three 
of the 4 items were anthropometric measurements. 
The active men were 5.4 kg. heavier, 6% larger 
around the chest and 2% larger around the abdo- 
men. The extra weight was not fat; the body den- 
sity was 1.046 and 1.040 in the active and inactive 
groups, respectively. In the active group the 
change in the diastolic blood pressure during work 
was greater. The differences between the 2 groups 
were small. The physical work involved in the 
usual types of recreational activities even when 
indulged in over many years appeared to have 
little measurable effect on physiological functions. 


Effects of ultrasonic energy on growing bone. J. F. 
Herrick, R. E. DeForest,* J. M. JANES* AND 
F. H. Krusen.* Mayo Fndn. Rochester, Minn. 
In a recent publication we have reported that 

relatively high temperatures may be produced in 

the bone of experimental animals by ultrasonic 
energy. Other investigators have reported similar 
observations. We found that a rise in temperature 

of aproximately 10°C. can be produced by a 1.5- 
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minute exposure to 10 watts of ultrasonic power. 
The muscle, through which the ultrasound was 
propagated before reaching the bone, rose only 2°. 
These temperatures were observed 15 seconds after 
turning off the ultrasonic generator. This apparent 
selective absorption of ultrasonic energy by bone 
prompted us to study the effect of ultrasound on 
growing bone. Dogs ranging in age from 4-6 
months were used in this particular study. The 
right hind leg served as a control. The left hind 
leg was shaved and ultrasonic energy was directed 
toward the medial surface of the upper tibial 
epiphyseal area. Water, degassed by boiling, was 
used as a coupling medium between the sound head 
and the animal’s leg. Prior to each experiment the 
dog was anesthetized with Thiopental (Pentothal- 
sodium) administered intravenously. The effects 
of the ultrasound were observed by means of 
roentgenograms taken at various intervals before 
and after exposure for different periods with differ- 
ent outputs of the ultrasonic generator. The 
frequency of the ultrasonic vibrations was 800,000 
cycles per second. It is concluded from the roent- 
genographic observations that ultrasonic energy is 
very destructive to the growing bones of the dog 
under the conditions of our experimental 


procedure. . 
Effects of ascorbic acid on thyrotrophin (TSH)- 


treated guinea pigs. ExrizapetH A. HERROLD,* 

Roy K. Rine#art,* Harotp E. Coomss* anp 

James H. Leatuem. Research Dept., Div. of 

Macrobiology, Ciba Pharmaceutical Products, Inc., 

Summit, N. J. 

Immature male guinea pigs treated with TSH 
(Parke-Davis), one chick u/day, for 20 days, 
showed increases in oxygen consumption of 39, 45, 
36 and 16% over controls at 5, 10, 15 and 20 days, 
respectively. When TSH-treated guinea pigs were 
given ascorbic acid, 25 mg/day by stomach tube, 
the increases in oxygen consumption were 43, 56, 
44 and 34% over controls. Ascorbic acid adminis- 
tered to normal guinea pigs had no significant 
effect on oxygen consumption. When ascorbic acid 
was administered on days 11-20 to pigs on TSH 
treatment for 20 days, the oxygen consumption 
was 29 and 25% above controls on days 15 and 20. 
TSH treatment clearly increased adrenal and 
thyroid weights and had a tendency to increase 
testis and seminal vesicle weights. Ascorbic acid 
did not alter the effects of TSH on organ weights 
except to enhance the increase in seminal vesicle 
weight. Studies of the oxygen consumption of 
animals with TSH, ascorbic acid, and some anti- 
thyroid compounds administered concomitantly 
are now in progress. 


Head-turning and eye deviation evoked by cortical 
excitation in the freely moving cat. WALTER R. 
Hess,* DonaLp A. McDona.p* AND RosBert B. 
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Livineston. Physiologischen Inst. der Univ., 

Zirich, Switzerland. 

A series of experiments were undertaken to 
analyze and to compare responses elicitable from 
the prefrontal cortex of the cat with those which 
can be evoked by stimulation of the diencephalon. 
(For technics see W. R. Hess, Die Methodik der 
lokalisierten Reizung u. Ausschaltung subkortikaler 
Hirnabschnitte. Leipzig: Thieme, 1932, 119 pp.; Das 
Zwischenhirn, Syndrome, Lokalisationen, Funk- 
tionen. Basel: Schwabe, 1949, 187 pp.) One of the 
cortical regions selected for particular study was 
the cingulate gyrus where in 6 animals we con- 
firmed and elaborated earlier work by Hess on this 
same region (Helv. Physiol. Pharmacol. Acta 6: 
731, 1948.) Complex visceral as well as somatic 
motor responses were evoked by excitation of this 
zone in the lightly anesthetized cat. In the freely 
moving, wide-awake cat, somatic responses in- 
cluded an elaborate pattern of controversive head 
and eye movements which had a long latency, 
sometimes as much as 30-45 seconds at intensities 
of 2-3 v. Impulses delivered at 2, 4, and 8 c/s in- 
itiated responses which were in phase with the 
rhythm of stimulation. Prolonged excitation re- 
sulted in head-turning followed by postural ad- 
justments permitting a complete revolution of the 
animal’s position on the table. Stimulation of 
some points evoked an upward or upward and 
backward head movement accompanying the lat- 
eral deviation, in which case the animal could be 
caused to rise up spirally or even topple over back- 
wards by prolonged stimulation. If the head was 
prevented from turning, the eyes alone deviated. 
This response was accompanied by widening of the 
palpebral fissure, dilatation of the pupils, full 
retraction of the nictitating membranes and rhyth- 
mic conjugate deviation of the eyes toward the 
side opposite to the hemisphere stimulated. On 
discontinuation of excitation, the cat recovered its 
normal posture, composure and general behavior 
as though nothing unusual had happened. Stimuli 
could be repeated indefinitely with remarkable 
uniformity of the total performance as long as the 
stimulus parameters and the intervals between 
successive periods of stimulation were kept 
constant. 


Rapidly acquired tolerance to decompression in 
insects. Witt1am A. HiEsTAND AND FRep W. 
STemM.eR.* Lab. of Animal Physiology, Purdue 
Univ., Lafayette, Ind. 

Tolerance to decompression was observed in 
insects as a result of previous exposure(s) to ex- 
tremely low (0-1 mm. Hg) barometric pressure. 
Various insects were placed individually in de- 
compression chambers consisting of the round end 
of test tubes cut off at appropriate lengths. By 
means of a vacuum pump the insect was ex- 
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plosively decompressed and survival measured to 
the nearest second judged by the last visible 
movement of an appendage. The insect was then 
kept at the low pressure for 3 minutes after which 
it was returned to room pressure and allowed to 
recover. Repeated decompressions were carried 
out at 10-minute intervals. Insects showing ‘ac- 
climatization’ to repeated decompression included 
Diptera (Syrpha, Culex, Calliphora, Musca); Hy- 
menoptera (Polistes); Coleoptera (Coccinella, An- 
threnus); Hemiptera (Reduvits). The house fly is 
typical of the results obtained. For example, the 
average survival in seconds with decompressions 
spaced at 10-minute intervals was as follows: 7.8, 
27.7, 35.8. After 30 minutes, survival remained 
fairly constant up to about an hour and then began 
to decrease. Recovery after each decompression 
occurred in 3 to 5 minutes. Tolerance to decom- 
pression was still retained for as long as 40 hours. 
Flies exposed first to nitrogen were more tolerant 
to decompression as well as those exposed first to 
decompression being more tolerant to nitrogen 
anoxia. The greatest acquired tolerance was shown 
by the mosquito, Culer, the least by the ladybird, 
Coccinella. Isolated legs of Musca and Tenebrio 
when decompressed or exposed to nitrogen for 3-5 
minutes occasionally showed slight movement. 


Relation of ambient water temperature to survival 
to drowning and influence of ethyl alcohol and 
epinephrine on survival. Witi1am A. H1IEsTAND, 
Frep W. STeEMLER,* AND JacosB E. WIEBERs.* 
Lab. of Animal Physiology, Purdue Univ., Lafay- 
ette, Ind. 

Survival to drowning in mice (Purdue Swiss 
strain) is inversely proportional to the temper- 
ature of the surrounding water. Thus mice survive 
67.4 seconds when submerged in water of 4°C.; 
61.9 seconds at 25°C.; and 44.8 seconds at 45°C. 
Ethyl alcohol injected intraperitoneally (10 
ml/kg.) 10 minutes before immersion prolonged 
survival at 25° C. to 94.8 seconds (an increase of 
53%); and increased survival of 45° C. to 64.4 
seconds (an increase of 44%). Injection of epi- 
nephrine (1 mg/kg.) intraperitoneally 10 minutes 
before immersion shortened survival time to 52.2 
seconds (a decrease of 16%). Both sexes were used 
and females’were found to survive drowning 3 to 
13% longer than males. Strain differences in sur- 
vival to drowning exist. Mice of an unknown Swiss 
strain survived for an average of 52.8 seconds at 
45° C. These findings agree with previous experi- 
ments in our laboratory on alcohol prolongation of 
survival to anoxic death by explosive decompres- 
sion but disagree with the effects of epinephrine on 
decompression survival. These results agree in 
principle with those of Gray who used rats (Gray, 
S. W. Anat. Rec. 108:(3) 130, 1950). 
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Serum calcium and inorganic phosphorus levels 
following calcium injections into nephrectom. 
ized, bilateral ureteral ligated and thyropara.- 
thyroidectomized dogs. James R. Hnes* 
AND SMITH FREEMAN. Dept. of Exp. Medicine, 
Northwestern Univ. Med. School, Chicago, III. 
A comparison was made of the rate of removal of 

intravenously injected calcium (15 mg. Ca/kg.) 
before and after nephrectomy, ureteral ligation, 
and thyroparathyroidectomy with subsequent ne- 
phrectomy. The rate of disappearance of calcium 
was uniformly slower than normal in 8 dogs 48 and 
96 hours after bilateral nephrectomy. In normal 
animals the serum inorganic phosphorus rose after 
calcium injection; after nephrectomy this rise 
was more pronounced. The average of 8 dogs 48 
hours after ureteral ligation showed that the cal- 
cium disappeared more rapidly than seen in the 
controls. In this group the average inorganic 
phosphorus levels did not go up following calcium 
injection as in the normal and nephrectomized 
dogs. Eight dogs that were thyroparathyroidec- 
tomized showed a slight delay in calcium removal, 
both in the hypocalcemic state and after the serum 
calcium had returned to normal under vitamin D 
therapy. The inorganic phosphorus increase fol- 
lowing calcium injection was similar to their con- 
trol values. After nephrectomy, the calcium dis- 
appearance curves, as well as the inorganic 
phosphorus response to calcium injection closely 
resembled that of the nephrectomized normal 
animals. However, the rate of increase in N.P.N., 
serum potassium and inorganic phosphorus was 
slower, and the survival time longer, in the thy- 
roparathyroidectomized-nephrectomized animals 
than following nephrectomy alone. The results 
obtained in this study indicate that factors other 
than the concentration of inorganic phosphorus 
regulate the disappearance of calcium from the 
blood of dogs deprived of their renal excretory 
function. In addition, the serum inorganic phos- 
phorus response to injected calcium is independent 
of the thyroparathyroid apparatus, but is in- 
fluenced by the presence of the kidney. 


Oxygen consumption of airline pilots during reg- 
ular scheduled flights. Frep A. Hitcucockx. 
Med. Research Lab., Civil Aeronautics Adminis- 
tration Aeronautical Center, Oklahoma City, Okla- 
homa. 


The respiratory metabolism and energy output 
of airline pilots while flying twin engine aircraft 
(DC-3) on regular scheduled runs has been meas- 
ured by means of the Douglas bag Haldane tech- 
nic. Eastern Airlines flights 451 (westward by day) 
and 454 (eastward by night) between New York 
City and St. Louis were used in this investigation. 
Tests were run on the pilots before the flight and 
after its completion, and during straight and level 
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flying between New York City and Washington, 
D. C., between Washington and Charleston, W. 
Va., while the plane was at maximal altitude 
(about 8,000 ft.) and between Evansville, Ind. and 
St. Louis. Four tests on 3 pilots were made during 
takeoffs and landings. In all 33 flights (17 by day 
and 16 by night) using 13 different pilots were 
made. The pilots ranged in age from 31 to 38 years. 
The average oxygen consumption for all tests 
run during night flying was 341 cc/minute and the 
corresponding figure for day flight was 337 cc/ 
minute. With both day and night flights the high- 
est figure was obtained on the first leg of the 
flight, while the lowest figure was obtained while 
flying over the mountains at an average altitude 
of 8,000 ft. For takeoffs and landings the average 
figure was 407 cc/minute. Because the resting tests 
run before and after night flights were lower than 
those obtained for day flights night flying caused 
an increase in oxygen consumption of 26% and 
day flying of only 15%. 


Nature of the hibernation of bats. Raymonp J. 
Hock (introduced by LAURENCE IRVING). Arc- 
tic Health Research Center, U. S. Public Health 
Service, FSA, Anchorage, Alaska. 

Bats are among the hibernating mammals (the 
heterotherms), and in general exhibit the phe- 
nomena of that condition. A study of their body 
temperatures and oxygen consumption in relation 
to environmental temperatures reveals that in 
some important respects they are unique. From 
2° to 37°C., body temperature closely and rapidly 
parallels environmental temperature. Log oxygen 
consumption plotted against temperature over 
this range is nearly a straight line. From these 
data it appears that bats do not possess thermo- 
regulatory mechanisms like those of other mam- 
mals. Other hibernators cannot be examined at 
many body temperatures, for they maintain a 
rather constant high temperature when not hi- 
bernating, a more or less constant low temperature 
during hibernation, and rapidly changing tem- 
perature when emerging from or passing into hi- 
bernation. It thus appears that no other mammals 
are known in which metabolism can be accurately 
referred to body temperatures over a wide range. 
Furthermore, the body temperature of bats 
quickly falls to that of their environment every 
time the bat comes to rest. Unlike other hetero- 
therms they do not require a prolonged and com- 
plex sequence of events to prepare for hibernation. 
From the literature it appears that the tissues of 
hibernators differ from those of homoiotherms in 
their ability to withstand long periods of low tem- 
perature. The tissues of bats are similar, but the 
organization of the animal seems to be different. 
A metabolic classification of air-breathing ver- 
tebrates might be: homoiotherms, heterotherms, 
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bats, and poikilotherms. Bats differ from the last 
in that they are able, through control of their mus- 
cles, to quickly raise their body temperature 
above that of the environment. 


Disorders of renal function produced by cerebral 
stimulation. E. C. Horr anno J. F. Ket, Jr.* 
Neurological Science Lab., Med. College of Vir- 
ginia, Richmond. 

Hoff et al. (Federation Proc. 8: 76, 1949) reported 
that electrical stimulation of foci on gyrus proreus, 
gyrus sigmoideus, and orbital and mesial surfaces 
of the cat’s cerebral cortex evoked transient 
elevations of blood pressure associated with a 
pronounced vasoconstriction in the cortex of both 
kidneys. This renal cortical ischemia has been 
demonstrated by direct visualization of the kidney 
under white light; by the injection of fluorescein 
solution and observing the kidney under ultra 
violet light; by intra-arterial injection of an India 
ink solution at the height of the pressor response; 
and finally by the evidence of widespread fatty 
degeneration of the renal tubular cells. Following 
transection of the cervical spinal cord or intra- 
venous administration of Dibenamine, cerebral 
cortical stimulation no longer produced any rise 
in blood pressure or renal ischemia. Renal cortical 
ischemia and tubular degeneration were more 
severe following Brief Stimulus Therapy Appara- 
tus (BST) stimulation with the electrodes span- 
ning the cat’s cerebral pressor areas. In chronic 
experiments with BST stimulation, the kidneys 
revealed a picture of lower nephron nephrosis. 
With chronic BST stimulation alone the renal 
lesion has always been found to be reversible. In 
chronic experiments in which BST stimulation was 
followed immediately by withdrawal of sufficient 
blood to produce mild or moderate shock (about 
15% of total blood volume), cats recovered and 
showed usual activity for a week to 10 days and 
then developed spontaneous convulsions and ex- 
tensor rigidity and died 5-7 days later with severe 
lower nephron nephrosis. 


‘Vulnerable’ period and cardiac excitability curve. 
Brian F. Horrman,* Epwarp F. Gorin,* Fuor- 
ENCE S. Wax,* Eustace E. Suckiine,* ARTHUR 
A. SIEBENS* AND CHANDLER McC. Brooks. 
State Univ. Med. Center, New York City. 
Excitability curves were obtained from the 

turtle’s ventricle and from the auricle and ven- 

tricle of the cat by determining the threshold of 
excitability at various intervals of the cardiac 

cycle. Test shocks of certain fixed durations (3, 

5 or 10 milliseconds) were used in plotting each 

curve. Vulnerability to fibrillation was also de- 

termined by increasing the intensity and duration 
of the test shocks applied at the various intervals. 

As in the dog (Am. J. Physiol. 163: 272, 1950; 
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162: 219, 1950) ‘dips’ occur in the excitability re- 
covery curve during the relative refractory period. 
It was found, as in the case of the dog’s auricle 
(Am. J. Physiol. 1951, in press), that, during this 
interval of the cycle showing the unsustained re- 
covery or dip phenomenon, the auricle and ven- 
tricle of the cat and the ventricle of the turtle 
were peculiarly vulnerable. Supra-threshold test 
shocks produced multiple responses or actual 
fibrillation when applied at this time but elicited 
only single extra systoles elsewhere in the cycle. 


Thirst with thyroid feeding. J. H. Hotmes snp 
M. Benan. Dept. of Medicine, Univ. of Colorado 
School of Medicine, Denver. 

As part of our study of thirst, observations have 
been made on the polydipsia induced by thyroid 
feeding to determine if any consistent fluid 
changes appeared which might be correlated at 
least in part with the mechanism of thirst. Five 
dogs were studied over periods ranging from 3-6 
months with thyroid dosage ranging from 16-80 
grains per day. Measurements were made at fre- 
quent intervals of plasma volume (T1824), extra- 
cellular volume (NaSCN), the hematocrit value, 
serum concentrations of protein, chloride and 
sodium and urinary volumes, specific gravity and 
chloride concentration. The fluid intake increased 
in every instance on thyroid feeding, the maximum 
increase amounting to five to eight times that of 
the control periods. In most instances, the drink- 
ing was greater with 9% NaCl, amounting to 
1000-2000 cc. more per week than with water. 
There was a corresponding increase in urine out- 
put. There did appear to be a consistent increase 
in extracellular fluid (NaSCN) in three instances, 
the maximum as much as 1000 cc. In two instances 
with the maximum dose of thyroid there was an 
associated increase in the serum sodium concentra- 
tion. This did not correlate in any way with the 
increase in water intake. There were no consistent 
changes in plasma volume. In two instances there 
were slight decreases in the hematocrit value and 
the plasma protein concentration. Where the 
hematocrit value dropped, there was a corre- 
sponding decrease in the calculated blood volume. 
There were no fluid balance changes in this study 
that could consistently. be correlated with the 
mechanism of thirst. 


Physiological changes induced by high fluid in- 
takes. J. H. Ho_tmes anp A. V. Montcomery.* 
Depts. of Medicine and Physiology, Univ. of 
Colorado School of Medicine, Denver. 

Some years ago, several German authors stated 
that when fluids were forced in man for a period 
of time one could induce a prolonged and increased 
desire for water. In order to investigate this 
problem further, a device was designed to admin- 
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ister water to dogs by gastric fistula continuously 
throughout a 24-hour day for periods up to 14 days 
or more in duration. This method does not inter- 
fere with rest or free movement about the cage, 
The amounts of fluid given per day varied from 
approximately 8-14 liters. During the period of 
forced fluids the urine volumes approximated the 
intakes with the urine specific gravity ranging 
from 1001-1005. The urine chlorides dropped to 
values of 5-10 mEq/liter. Despite the low chloride 
concentration this may result in a considerable 
daily chloride loss when the urine volume ap- 
proaches 12-14 liters per 24 hours. This procedure, 
therefore, frequently produced lowered serum 
chloride concentrations (90 mEq/liter) and a 
rise in blood pH to maximum values of 7.65 (con- 
trol 7.45). On intakes less than 14 liters there was 
no evidence of significant fluid retention as shown 
by absence of weight increase or change in serum 
protein concentration or the hematocrit value. 
When the daily intake exceeded 10-14 liters of 
water intoxication could be induced. Observations 
on whether such a forcing of fluids can induce a 
persistent polydipsia are not at the present con- 
clusive. For example, 1 animal who has had 4 
periods of forcing of fluids now has a daily intake 
averaging over 3 liters as compared with a control 
of less than 1 liter. 


Lack of evidence of a Trueta shunt in dogs during 
electrical stimulation of renal artery nerves. 
C. Ritey Houck. Div. of Physiology, Univ. of 
Tennessee School of Biological Sciences, Mem- 
phis. 

Physiologic evidence for shunting of blood from 
renal cortex to medulla, ‘Trueta shunt,’ during 
electrical stimulation of the left renal artery 
nerves was sought in 14 dogs using clearance, 
tubular saturation, and extraction techniques. 
The right kidney was not stimulated (control). 
Source of stimulation was a sinusoidal wave al- 
ternating current stimulator delivering from 4-14 
v. at 2-4 eps, or a Harvard inductorium delivering 
from 10-25 v. at 30 impulses/sec. Morphologic 
evidence was sought by injecting during stimula- 
tion 50 cc. India ink through a catheter inserted 
via common carotid artery into the dorsal aorta 
above the branching of the renal arteries. In the 
stimulated kidney the following were consistently 
reduced: filtration rate, urine flow, blood flow, 
Tmpau, TMgiucose, eXtraction percentages of crea- 
tinine and PAH, filtration rate per u of excretory 
tissue (filtration/Tmpan) and perfusion of active 
tubules with blood (RBF/Tmpag). The extraction 
percentage of oxygen and filtration rate per U 
of reabsorptive tissue (filtration/Tmgtucose) Were 
consistently increased. Little or no change oc- 
curred in right kidney function. Injected ink was 
uniformly distributed throughout the control kid- 
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ney. In the stimulated kidney regions of ischemia 
(infarcts) involving both cortex and medulla 
were apparent, alongside regions heavily engorged 
with ink. Consequently, renal artery nerve stimu- 
lation failed to produce shunting of blood from 
cortex to medulla but rather random closing-off 
of nephrons, frequently localized and concentrated 
enough to be visible as infarcts. (Supported by a 
grant from the American Heart Association.) 


Comparison of single injection and infusion meth- 
ods for determining renal clearances in dogs 
without urine analysis. C. Rrtey Houck. Div. 
of Physiology, Univ. of Tennessee School of 
Biological Sciences, Memphis. 

Glomerular filtration rate (mannitol clearance) 
and renal plasma flow (PAH clearance) were de- 
termined in 10 Nembutalized female dogs each 
consecutively by 1) the single injection method of 
Newman, Bordley, and Winternitz—Css—(Bull. 
Johns Hopkins Hosp. 75: 253, 1944), 2) the infusion 
method of Earle and Berliner—Cinr—(Proc. Soc. 
Exper. Biol. & Med. 62: 262, 1946) both without 
urine analysis, and 3) the infusion method sug- 
gested by Gaudino and Levitt—Csi—(Am. J. 
Physiol. 157: 387, 1949). All values were compared 
with simultaneously determined urine clearances 
—Cv. For filtration rate, Css/Cu averaged 1.09; 
range, .96-1.29. Crnr/Cu averaged 1.16; range, 
.68-1.84. Cs1/Cu averaged 1.01; range, .85-1.40. 


In7 of 10 dogs, agreement with Cu was within 10% . 


for Css; 20% for Csr and Cinr. In 3 dogs, agree- 
ment was 23%, Css; 48, Cs1; and 26, Civr. For 
renal plasma flow, Css/Cu averaged 0.99; range, 
0.80-1.78. Crnr/Cu averaged 1.13; range .90-1.64. 
Cs1/Cu averaged 0.89; range 0.71-1.07. In 3 of 10 
dogs, Css agreed with Cu within 10%, while Cs1 
and Cinr agreed no better with Cu. In 2 of the7 
dogs, Csr and Cinr agreed more closely with Cu 
than did Cgs; in 2, Css more closely than did the 
other two methods. The infusion methods appear 
no better than the single injection method which 
more frequently gives closer checks with the con- 
ventional urine method. (Supported by a grant 
from the National Institutes of Health, U. S. 
Public Health Service.) 


Facilitation of mephanesin (lissephen) depressed 
stretch reflexes. RicHarp B. Hovpa (introduced 
by John 8S. Gray). Dept. of Physiology, North- 
western Univ. Med. School, Chicago, Ill. 

At levels of mephanesin which suppress almost 
completely the static component of the stretch 
reflex from the gastrocnemius muscle of unanes- 
thetized chronic spinal dogs and anesthetized in- 
tact dogs, the reflex may be caused to reappear by 
stretch of the contralateral gastrocnemius muscle 
or stimulation of the nerves from this muscle. 
Stimulation of contralateral cutaneous nerves, 
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stretching of other muscles of the opposite ex- 
tremity and nociceptive stimuli applied to either 
limb are ineffective in facilitating the depressed 
response. Successive, brief stretch of the ipsilat- 
eral gastrocnemius may result in an inconstant 
and slight increase in response. The facilitation 
occurs in the absence of any electromyographic 
evidence of crossed reflexes. The degree of facilita- 
tion is dependent upon the duration of stretch with 
an optimum of about 15 seconds. The period of 
facilitation may last one to two minutes after 
cessation of the contralateral stimulation. This 
facilitation does not occur when the myotatic 
reflex has been completely abolished by mephan- 
esin, nor does it occur when the stretch reflex has 
been comparably depressed by either deep ether 
or sodium pentobarbital (Nembutal) anesthesia. 


Effect of Terramycin on acute radiation syndrome 
in dogs. J. W. Howxanp, F. W. Furtu,* anp 
M. P. Covutter.* Atomic Energy Project, Univ. 
of Rochester, Rochester, N.Y. 

During the course of investigations on the role 
of infection in the acute radiation syndrome in 
dogs various antibiotics have been administered 
to dogs which have recived large doses of x-radia- 
tion. Previous investigations showed that Aureo- 
mycin reduced the morbidity and mortality of the 
acute radiation syndrome in dogs. Terramycin 
has a similar effect. Twenty-seven adult mongrel 
dogs were exposed to a single dose of 450 r of x- 
radiation from a 250 kv source. Immediately after 
irradiation 14 of the animals were started on a 
dose of approximately 100 mg/kg/24 hours of 
Terramycin administered in divided doses every 
6 hours for 28 days. The remaining 13 dogs served 
as controls. By the 60th day post-radiation 12 
(92%) of the control dogs had died whereas 7 
(50%) of the treated dogs had died. A delay of 4-5 
days in the onset of mortality in the treated group 
was found. The dogs in the treated group did not 
appear as sick as those in the control group. 
Blood cultures on both groups of dogs showed no 
significant difference in the incidence of positive 
cultures between the groups. No significant dif- 
ference in the decrease in peripheral blood ele- 
ments or in weight loss was noted in the two 
groups. (Based on work performed under contract 
with the United States Atomic Energy Commis- 
sion at The University of Rochester Atomic 
Energy Project, Rochester, N. Y.) 


Influence of some inorganic cations on the elec- 
trolyte pump in isolated frog skin. Ernst G. 
Hur anp Joyce Wiuts.* Dept. of Physiology, 
Med. College of Virginia, Richmond. 

Net salt (NaCl) and water accumulation at the 
chorion layer of frog skin which has isosmotic 
salt solution (47 weq/ml NaCl) on both sides was 
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studied in relation to absence or presence of the 
chlorides of either K+, Rb*, Cs* (1 uEq/ml) or Ca** 
(2 uEq/ml). The solutions contained also 2 .Eq/ml 
NaHCO. The pu was set at 7.5. Skin bags with the 
epithelial layer turned inward were filled with 5 
ml. and immersed for 12 hours in 2 liters of salt 
solution at room temperature. Experimental bag 
and control bag came from the same frog. Changes 
in volume and in ion concentration of the fluid in 
the bag were measured. From these data the net 
transfer of ions was calculated. Omission of Catt 
from the salt solution did not change salt accumu- 
lation. Omission of K*, however, lowered salt 
accumulation to about 60% of the control value, 
obtained from experiments with salt solutions 
containing K* (and Ca**). H,O transfer from the 
epithelial to the chorion layer was also somewhat 
reduced in the absence of K*. Rb* almost com- 
pletely and Cs* partially could substitute for Kt. 
Relative effectiveness of K+: Rb*: Cs* = 1:0.98: 
0.76, with a value of 0.64 in case where none of the 
3 cations were added to the salt solution. Ht, K*, 
Rb* and Ca** were accumulated at the epithelial 
layer. This was even found when K* or Ca** were 
omitted from the solutions which suggests that 
K+ and Ca** of the skin were extruded. It suggests 
also that salt accumulation was partially main- 
tained by intracellular K*, if K* was omitted from 
the solutions. 


Mechanism of reversal of spinal and bulbar re- 
flexes. R. A. Hucues,* G. W. STavrRaky AND 
R. D. Teaspauu.* Dept. of Physiology, Faculty 
of Medicine, Univ. of Western Ontario, London, 
Canada. 

Reflex responses in a limb vary when currents of 
different intensity are applied to the afferent nerve 
(Frohlich; Sherrington and Sowton; Hinsey, Ran- 
son and Doles). Reflex reversal in both quadriceps 
muscles brought about by varying the intensity 
of afferent stimulation was studied in 16 previously 
intact spinal and decerebrate cats, and in 12 ani- 
mals sensitized by an aseptic semidecerebration 
of 4 to 6 weeks’ standing. Ipsilateral, then bilat- 
eral contraction of the quadriceps muscles oc- 
curred in spinal preparations, while a sequence of 
ipsilateral, bilateral, then crossed contraction 
and ipsilateral relaxation took place in decere- 
brate animals with an increasing intensity of 
afferent stimulation. Sensitization of correspond- 
ing spinal centers by preceding semidecerebration 
greatly predisposed these centers to the occurrence 
of reflex reversals. Stimulation of the peroneo- 
popliteal nerve on the sensitized side resulted in 
ipsilateral inhibition, while stimulation on the 
opposite side led to a relaxation of both the quad- 
riceps muscles, this taking place in spinal as well 
as in decerebrate preparations. The study was 
extended to the effect of vagal stimulation on the 
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respiratory center with results corresponding to 
those of Wyss. Reversal from excitation to inhibi- 
tion which occurs with increasing intensities of 
afferent stimulation is regarded as being due to 
‘overexcitation’ of central neurones and not de- 
pendent solely upon stimulation of fibers of dif- 
ferent thresholds in the afferent nerve. The greater 
tendency to reversals seen in previously dener- 
vated spinal centers is attributed to the greater 
ease with which supersensitive neurones may be- 
come overexcited as compared to normal neurones. 


Respiratory response of anesthetized dogs sub- 
jected to progressive anemic hypoxia. WAYLAND 
E. Hutt (introduced by J. W. Witson). Dept. 
of Physiology, Duke Univ. School of Medicine, 
Durham, N.C. 

Using a wire screen tracheal airflow meter, regis- 
tering optically by means of sensitive differential 
manometer and photokymograph, respiratory re- 
sponses were recorded on anesthetized dogs sub- 
jected a) to progressive hemodilution by the 
process of controlled blood loss and simultaneous 
infusion of plasma or plasma substitute, and )) 
to progressive hypoxia resulting from inhalation 
of air containing 0.6% to 1.0% carbon monoxide 
by volume. The respiratory responses to decreased 
oxygen capacity are similar for the condition of 
simple anemia in which the amount of circulating 
hemoglobin is decreased, and in the condition 
where the normal amount of hemoglobin is pres- 
ent, but non-functional by its combination with 
carbon monoxide. Depression of tidal volume is 
characteristic, the initial stimulant phase being 
of short duration or absent. Breathing rate is 
increased, decreasing only at the point of respira- 
tory collapse. Sudden administration of oxygen 
results in increased respiratory activity, an in- 
crease in tidal volume, often with a slight decrease 
in breathing rate. The pattern of air flow of breath- 
ing may be accurately interpreted as reflecting 
the state of respiratory neuromuscular activity. 
The technique of controlled blood loss and in- 
fusion of plasma is a useful physiological tool for 
the study of the hypoxia progressive simple hemo- 
dilution while maintaining normal blood pressure 
to the point of respiratory failure. 


Effect of cold on joints. J. HUNTER AND M. G. 
Wui.ians.* Defence Research Med. Labs., Tcr- 
onto, Canada. 

On exposure to cold ‘stiffness’ in joint move- 
ment results in a loss in manual dexterity. Of the 
factors responsible for joint stiffness it has not 
been clear how much is a result of a local physical 
change in the state of tissues making the joints 
more resistant to movement, how much is due to 
increased muscle tone or spasm accompanying 
the pain or whether it is a combination of these 
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factors. Exposure to zero and subzero ambient 
temperatures results in a significant fall in joint 
temperature where the knee joint of the cat was 
used as test object. Body, muscle and average skin 
temperatures were also recorded. The fall in these 
values was of lesser degree than the fall in joint 
temperature. The fall in joint temperature is 
associated with an increase in friction of the joint 
freed from muscular attachments with exception 
of cruciate ligaments. Under the conditions of the 
experiments the effects of possible changes in ex- 
citability of the central or peripheral nervous 
systems were minimal because the moving force 
was applied directly. The possible effect of muscle 
tensions was eliminated by severing the muscles 
bearing over the knee. A physiologically impor- 
tant component of joint stiffness resulting from 
exposure to cold must, therefore, result from a 
local physical change in the joint tissues. 


Estimation of adrenaline-noradrenaline solutions 
by quantitative paper chromatography. D. E. 
HutTcHEON (introduced by L. B. Jaquss). Dept. 
of Physiology, Univ. of Saskatchewan, Saskatoon, 
Canada. 

The chief difficulty in the assay of adrenaline 
and noradrenaline by paper chromatography has 
been to obtain well-defined areas on thé filter 
paper. Oxidation of the amines on the chromato- 
gram to the adrenochrome or iodoadrenochrome 
derivatives results in spots with indistinct margins 
that are difficult to measure. However, when the 
paper is developed in osmic acid vapour, the osmic 
acid is reduced by these amines and black, discrete 
areas appear for both adrenaline and noradren- 
aline. The area of these spots is proportional to 
the log of the amount of amine applied so that 
the concentration of adrenaline and noradrenaline 
in an unknown solution or extract can be deter- 
mined by applying it to filter paper, making the 
chromatogram, and comparing the areas with 
those obtained by the application of known mix- 
tures. By quantitative paper chromatography, 
rat suprarenals were estimated to contain 0.79 ug. 
adrenaline and 0.19 ug. noradrenaline per mg. 
giand. 


Effect of caffeine upon motor activity of human 
stomach. Epovarp Jacoss* AND JAMES L. A. 
Roru. Dept. of Gastroenterology, Graduate School 
of Medicine, Univ. of Pennsylvania, Philadelphia. 
The effect of caffeine upon gastric motility was 

evaluated by 1) periodic fluoroscopic observations 

of a barium meal and by 2) balloon-kymograph 
recording of antrum motor activity. Fifteen 
healthy, asymptomatic young adults served as 

Subjects for at least three ‘blind’ observations. 

Each subject served as his own control for placebo 

studies. The barium meal (100 gm. barium sulfate, 

distilled water to 300 cc.) was administered 20 


AMERICAN PHYSIOLOGICAL SOCIETY ‘69 


minutes after a placebo (250 mg. sodium benzoate 
in 30 ce. water) or after caffeine sodium benzoate 
(500 mg. in 30 cc. water). Gastric emptying was 
observed fluoroscopically every 15 to 30 minutes 
until only a trace of barium remained in the 
stomach. Tracings were made of the fluoroscopic 
screen for permanent record of the relative 
changes in surface profile. The mean emptying 
time after the placebo was 85 minutes and after 
caffeine, 77 minutes. The surface profiles revealed 
29.2% of the barium remained in the stomach 
45 minutes after the placebo and 24.6%, after 
caffeine. There was a slight tendency for caifeine 
to accelerate gastric emptying, but these differ- 
ences were not statistically significant. The intra- 
venous injection of 250 mg. caffeine sodium ben- 
zoate produced no definite mfluence upon the 
interdigestive activity of the gastric antrum re- 
corded by a small balloon located under fluoro- 
scopic guidance and inflated with 30 cc. of air. 
These experiments exclude any significant in- 
fluences of caffeine (in usual dose) upon gastric 
motility in normal human subjects. The possibil- 
ity of augmentating gastric motility in subjects 
with excessive vagus nerve activity has not been 
excluded. 


Protection against diabetes induced by alloxan. 
Ravpu G. JANES. Dept. of Anatomy, State Univ. 
of Iowa, Towa City. 

Several chemical compounds, some unrelated, 
have been used in an effort to block the idabeto- 
genic action of alloxan. Two hundred and fifty- 
eight adult male rats of the Long-Evans strain 
were used, 48 of which received only alloxan (115 
mg/kg.). The remaining animals received the 
test compounds intraperitoneally and was fol- 
lowed by subcutaneous injections of alloxan. 
Statistically significant protection (P < 0.001 
by the X? method) against alloxan diabetes was 
found when the following chemicals were used: 
niacinamide, benzamide, NiN-dicyclohexyl ben- 
zamide dissolved in propylene glycol, N-cyclo- 
hexyl benzamide dissolved in propylene glycol, 
1 N ammonium hydroxide, and propylene glycol. 
Some protection was afforded apparently by 
niacin, cinchophen dissolved in 1 N ammonium 
hydroxide, ethyl alcohol, and sodium lactate, 
but the statistical significance of the findings of 
these groups could not be established unequivo- 
cally. No protection was found with acetamide 
or urea. Because of the large number of diversified 
chemical compounds which have been described 
that block the action of alloxan, it is difficult to 
establish what mechanism may be involved in 
this protection. In the present study, the diabeto- 
genic properties of alloxan were probably not 
destroyed at the site of injection because the 
chemical materials which might nullify its action 
were administered in a different region of the body. 
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Some properties of cell-free gastric mucus. HENRY 
D. JANOWITzZ* AND FRANKLIN HOLLANDER. Gas- 
troenterology Research Lab., Mount Sinai Hos- 
pital, New York City. 

By stimulating the mucosa of canine fundic 
pouches topically with acetylcholine or related 
parasympathomimetic drugs, we have obtained 
viscous alkaline mucus, free of columnar cells, 
in quantities suitable for study of its properties. 
Of these, the viscosity was measured by the Ost- 
wald technique at 37°C. Under standardized con- 
ditions of stimulation the relative viscosity ranged 
widely from experiment to experiment (29-260). 
Serial dilution curves had similar shapes, but no 
simple relationship between concentration and 
viscosity was evident. Lowering of px 5.2 led to 
a reversible increase in viscosity; below this 
coagulation occurred. Native mucus loses its 
high viscosity on incubation at body temperature, 
approaching the fluidity of water after 24 hours. 
This ‘spontaneous’ loss of viscosity is accelerated 
by addition of cysteine, and retarded by oxalate 
or citrate (removing calcium ions). Native mucus 
stimulated by acetylcholine was rapidly liquified 
by proteolytic enzymes: trypsin, KCN-activated 
papain, at pH 7.0; pectinase at pu 5.5. Lysozyme, 
hyaluronidase, snail mucinase, and human sali- 
vary amylase had no such effect. This mucus con- 
tained considerable amounts of pepsinogen, and 
a small but constant amount of lysozyme. No 
protease was demonstrated using hemoglobin sub- 
strate at pH 7.0. These findings suggest that (1) 
protein linkages of gastric mucin are important 
for its high viscosity and (2) under physiological 
conditions there is a continuous slow process of 
liquification of the surface layer of gastric mucus. 
(Aided by a U. 8S. Public Health Service grant.) 


Relation of glomerular filtration rate and blood 
and urine pu to physiologic proteinuria. NoRMAN 
B. Javitt (by introduction) anp A. T. MILLER, 
Jr. Dept. of Physiology, Univ. of North Carolina 
Med. School, Chapel Hill. 

Glomerular filtration rate, blood and urine 
pH and urine protein were measured in human 
subjects performing exhausting exercise. In some 
experiments the subjects were given sodium bi- 
carbonate or ammonium chloride one hour before 
exercise. Proteinuria invariably resulted when 
the glomerular filtration rate was diminished by 
40% of the control value and total urine protein 
varied directly with the depression of filtration 
rate. There was no significant alteration in urine 
pH and no protein in the urine voided immediately 
after exercise. In urine samples obtained 5-10 
minutes post-exercise, pH was depressed 1-2 units 
and proteinuria was maximal. By 20 minutes 
post-exercise, protein had disappeared from the 
urine, but urine pH was still maximally depressed, 
which argues against a direct causal relation be- 
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tween urine acidity and proteinuria. Pre-exercise 
alkalinization decreased the post-exercise fall in 
urine pH and diminished the proteinuria, while 
the reverse was true of pre-exercise acidification. 
In neither case was the magnitude of the depres- 
sion of filtration rate (and hence presumably the 
degree of glomerular membrane anoxic damage) 
affected. It is suggested that acidification of the 
renal parenchyma by renal vasoconstriction, as 
demonstrated by Olsen and Schroeder (Am. J. 
Physiol. 163: 181, 1950) and by exercise lactaci- 
demia is an important factor in the causation of 
exercise proteinuria. 


Pressure and flow pulses in carotid artery of the 
dog compared with voltage and current pulses 
in electrical analogs of the circulatory system. 
KENNETH E. Jocuim. Dept. of Physiology, Univ. 
of Kansas, Lawrence. 

Pressure pulses were recorded with the Lilly 
capacitance manometer in the unopened carotid 
artery of the anesthetized dog simultaneously 
with flow pulses recorded with the electromagnetic 
flowmeter. Contour changes and alterations in 
the time relationships between the two pulses 
were studied after the administration of adrena- 
line and histamine. Multisection electrical net- 
works were constructed as electrical analogs of 
the circulatory system; each section consisted of 
a shunt capacitance representing arterial elastic- 
ity and series resistance and inductance repre- 
senting resistance to blood flow and effective blood 
mass respectively. Voltage and current pulses 
from various sections of the network were recorded 
oscillographically while the networks were ener- 
gized with half-sine waves of current. Even when 
inductance was omitted from the networks, the 
current peaks preceded the voltage peaks, just as 
the flow peaks preceded the pressure peaks in the 
control records on dogs. Network parameters 
influencing this peak time relationship were 
studied. When inductance was included in the 
networks, the current peaks either preceded or 
followed the voltage peaks, depending on relative 
parameter values. In the animal, this relationship 
was changed by adrenaline and histamine, the 
latter drug causing the flow peak to be delayed 
so that in some cases it followed the pressure peak. 
Lowering the terminal resistance of the electrical 
network caused like changes. The significance of 
these similarities in behavior between the net- 
works and the vascular system is discussed. 


Further studies on cooling as a stimulus to smooth 
muscles. Witt1AM H. JoHNsSON* AND JouN F. 
Perkins, Jr. Dept. of Physiology, Univ. of 
Chicago, Chicago, Ill. 

As shown previously (PeRKINs et al. Am. J. 
Physiol. 163: 14, 1950) cooling alone acts as 8 
stimulus to smooth muscles. The resulting ‘cool- 
ing-response’ curve, when obtained under isotonic 
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conditions with rapid cooling, is S-shaped and 
resembles a dose-response curve for a drug, except 
that it falls off with large amounts of cooling. In 
order to distinguish whether this was due to 
inability of the muscle to shorten, on the one 
hand, or whether to develop tension, isometric 
cooling-response curves were compared with iso- 
tonic. No significant difference was obtained in 
successful experiments on 5 retractor penis 
muscles (dog) and one pregnant uterus (rat). 
This suggests that extreme cooling is a less 
effective stimulus than moderate cooling, or else 
that the contractile system is less active. In 
another series of experiments, there was found 
to be a marked potentiating effect of potassium 
ions upon cooling alone as a stimulus. The thres- 
hold for cooling (i.e. smallest amount of cooling 
from 38°C. capable of evoking a response) was 
decreased in all experiments and the maximal 
height of contraction was increased, even with 
only slight increases in the concentration of 
potassium (from 2.7 m.Eq/l. = normal, to 5.4). 
With a Ktconcentration of up to 10 times normal 
the muscle showed a marked decrease in resting 
length, but still responded to cooling. Upon re- 
warming, there was a marked though brief relaxa- 
tion before regaining its high resting ‘tone,’ 


Measurement of blood flow by conductivity 
method. R. J. Juster* anp R. C. INGRAHAM. 
Dept. of Physiology, Univ. of Illinois College 
of Medicine, Chicago. 

Work with the Stewart conductivity principle 
for blood flow measurement has resulted in tech- 
nical changes and a further definition of the 
theoretical and practical problems involved. De- 
sign of electrical circuits was made so that the 
time-concentration curves of the injected salt 
were recorded as a single line by a direct writing 
ink oscillograph. The conductivity cell was made 
for placement outside of the artery thus avoiding 
the use of anticoagulants and difficulties arising 
when the electrode surface was in direct contact 
with the blood. It consists of a split-sleeve of 
lucite with silver plates fitting tightly over the 
artery, compressing it to just below diastolic 
size and permits the attainment of constant base 
lines. The recording of altered conductivity is 
not affected by variable distribution of the salt 
in the passing stream. In calibration, other in- 
vestigators have had to deal arbitrarily with prob- 
lems due to differences in the conductivity charac- 
teristics of blood when at rest and in motion. In 
this work a system was devised for calibrating 
on a moving stream of blood. Into the stream a 
rapid injection of saline was made and the time- 
concentration curve from a distant point was 
recorded while simultaneously the flow rate was 
directly measured. The mean height of the curve 
was measured and the salt concentration cal- 
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culated for each determination. The regression 
coefficient of these two quantities established the 
calibration. Agreement between observed and 
calculated blood flows using this calibration 
method in a large series of tests averaged less 
than 10%. 


Mass movement patterns in facilitation of neuro- 
muscular responses. HERMAN KaBAT AND 
MILTON GJELHAUG LEvINE* Kabat-Kaiser Inst., 
Vallejo, Calif. 

Mass movement patterns have been applied to 
the therapy of paralysis. The use of such patterns 
in therapy facilitate the re-education of neuro- 
muscular pathways. Evidence is presented for 
certain basic mechanisms which account for this 
facilitation. 


Effects of anions on the mechanical responses of 
skeletal muscle. ARTHUR J. KAHN* AND ALEX- 
ANDER Sanpow. Washington Square College of 
Arts and Sciences, New York Univ., New York 
City. 

In previous research (Sczence 112: 647, 1950) 
the ability of the nitrate ion very rapidly to pro- 
duce potentiated maximal twitches of frog sartorii 
was reported. In the present studies (aided under 
contract with Office of Naval Research NR113- 
300) comparisons are made of maximal twitches 
obtained in chloride, bromide, nitrate and iodide 
Ringer’s. Twitch duration and peak tension (T) 
of isometric twitches are increased by these 
anions in the order Cl<Br<No;<lI, with Br and 
I acting as rapidly as NO;. The average percentage 
tension ratios are 100:155:235:310. Further, these 
anions all decrease the latent period time param- 
eters to about the same extent. The tetanus ten- 
sion output of nitrate-treated muscles is found to 
be 20-25% greater than that obtained for the 
same muscles in chloride Ringer’s. Tension output 
of nitrate-treated muscles subjected to activity 
(40 maximal twitches/minute) is reduced to 25% 
of pre-activity tension in one-half the time re- 
quired for a similar reduction in chloride Ringer’s. 
Simulating nitrate tension in Cl-Ringer’s muscles 
by spacing two stimuli s5 second apart gives an 
activity series similar to that for the nitrate- 
treated muscle. The rapidity with which these 
ions potentiate twitch tension offers additional 
evidence for the conclusion, previously drawn 
only for NOs, that they all influence contraction 
indirectly by way of a direct action on the ex- 
citatory membrane. The adherence of the relative 
effects of these anions to the lyotropic series 
suggests that their action is on the colloidal 
structure of the muscle cell membrane. 


Hemolytic anemia produced by onions. M. Kat- 
sER* H. K. Ivy* D. F. Macer* anp A. C. Ivy. 
Dept. of Clin. Science, Univ. of Illinois College 
of Medicine, Chicago. 
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Dogs were fed both raw onions and various onion 
extracts. Raw onions fed in a dosage of 20 gm/kg/- 
day produced a 50% drop in hemoglobin and red 
cell count in an average of 15 days. The total 
white count showed a maximum elevation from 
12,000 to 30,000 in 15 days. An oil extract was the 
most potent extract used, producing a 66% drop 
in hemoglobin and red cell count in 6-9 days. A 
marked leukocytosis was also found. Biliary fistula 
dogs fed the onion oil showed a similar lowering 
of red cells, hemoglobin, and hematocrit with a 
marked leukocytosis and reticulocytosis. The fra- 
gility increased from a starting hemolysis in 
0.42% saline to 0.70% saline. Blood smears showed 
an increase in normoblasts, marked fragmenta- 
tion, polychromatophilia, and anisocytosis. One 
dog after 5 daily doses of the extract developed a 
marked hemoglobinuria and died on the 6th day. 
His hemoglobin had dropped from 12-5 gm. and 
the red cell count from 5 million to 1.2 million. 
In these dogs the daily output of biliary bilirubin 
increased by 682%, the dog which died showing a 
tenfold increase in bilirubin. Much of the bili- 
rubin was present as a suspension which settled 
out on standing. 


Muscle and intravascular temperatures during 
exercise and their relation to pulmonary ventila- 
tion. Frep F. Kao* anp Frep S. Gropins. 
Dept. of Physiology, Northestern Univ. Med. 
School, Chicago, Ill. 

Pulmonary ventilation, oxygen consumption 
and temperatures in various locations were studied 
during exercise in barbitalized dogs. Exercise of 
one hindlimb was produced by percutaneous elec- 
trical stimulation using 60 cycle AC modulated 
sinusoidally at 100/minute. Temperatures were 
recorded by means of copper-constantan thermo- 
couples from the following sites: the exercising 
muscle, subcutaneous tissue overlying the exer- 
cising muscle, carotid arterial blood and rectum. 
Control observations were made for 30 minutes, 
and the animals then exercised for 30 minutes. 
During the initial transient period, oxygen con- 
sumption and pulmonary ventilation rose very 
rapidly to reach peak values within 2 minutes, 
and then gradually diminished to reach steady 
state values approximately 10 minutes after the 
exercise had begun. During this same period, 
muscle temperature rose in a logarithmic fashion 
to reach a steady state at the same time as venti- 
lation and oxygen consumption. Subcutaneous 
temperature followed muscle temperature with 
some lag, but did not reach a steady state within 
the period of observation. Both intracarotid and 
rectal temperatures showed an initial fall during 
the time when oxygen consumption, ventilation 
and muscle temperature were rising most rapidly. 
This was followed by a gradual rise which con- 
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tinued throughout the period of observation, i.e. 
a steady state was not reached. High and signif. 
icant correlations were found between steady state 
values of muscle temperature and oxygen con- 
sumption (r = 0.92), and muscle temperature and 
pulmonary ventilation (r = 0.87). 


Physical state of intracellular catalase. J. G. 
Kapuan (introduced by C. B. Wexp). Dept. 
of Physiology, Dalhousie Univ., Halifax, Nova 
Scotia, Canada. 

At last year’s meeting, the biological activity 
of crystalline liver catalase, following spreading as 
a monolayer at an air-water interface, was de- 
scribed. The surface-denatured enzyme differed 
from the original solution of native protein in 
four ways: 1) its specific activity was lower, 2) 
heat could increase its residual activity; 3) it 
was highly resistant to heat inactivation and 4) 
it was resistant to inactivation by ultra-violet 
irradiation. The conclusion was drawn that cata- 
lase activity was retained by the molecules which 
had actually undergone spreading and could not 
be attributed to molecules adsorbed to or en- 
meshed in the monolayer. In order to demonstrate 
the biological relevance of this work, erythrocyte 
catalase has been tested, both while still organized 
within the intact cell and after extraction from 
the lysed cell into solution. The activity of the 
intracellular enzyme was found to parallel in a 
striking manner that of the surface-unfolded 
enzyme in last year’s in vitro experiments, whereas 
the extracted enzyme behaved like the solution 
of native crystalline liver catalase. The working 
hypothesis advanced to account for these facts 
is that the intra-cellular enzyme exists in an in- 
soluble condition, unfolded at some cell interface; 
upon cytolysis, it is desorbed from the interface 
into solution in its native, rolled-up state. Evi- 
dence in favor of this hypothesis, both from ex- 
periments designed to put it to the test and 
from an extensive literature, has been accumu- 
lated. The significance of these findings and their 
bearing on cell structure and function are dis- 
cussed. 


Tobacco smoking and physical performance. 
Peter V. KARPOVICH AND CREIGHTON J. Hate.* 
Dept. of Physiology, Springfield College, Spring- 
field, Mass. 

Thirteen college students were used as subjects, 

8 of them were habitual smokers, and 5 non- 

smokers. Exercise consisted of performing on 4 

bicycle ergometer a prescribed amount of work, 

comparable to a one-mile run on the track, in 
the shortest possible time (425 ped. revolutions 
with 8 lbs. of resistance or 48,928 foot-pounds of 

work). The experiment continued for 3} to 5 

months. Each subject served as his own control, 
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by either smoking or abstaining from smoking. 
The period of abstinence from smoking was from 
7 to 10 days. The average riding time for all 
subjects but one was better when they did not 
smoke. This, however, was statistically significant 
for only 3 smokers and 2 nonsmokers, and was 
not significant for the group. Abstinence from 
smoking for one week showed improvement in a 
tobacco-sensitive subject, and no effect in non- 
sensitive ones. Reports made by the subjects 
regarding how they felt before and during the 
rides had no apparent connection with their 
performances. Since a relatively large proportion 
of an athletic team may consist of tobacco-sensi- 
tive men, the nonsmoking rule is a wise pre- 
caution. 


Adrenal cortical requirements of adrenalecto- 
mized, x-irradiated rats. Seymour KatTsH AND 
ABRAHAM EpDELMANN (introduced by LEsiLiE 
F. Nis). Biology Dept., Brookhaven Natl. Lab., 
Upton, L. I., N.Y. 

Adrenalectomized male rats were maintained 
with whole gland adrenal extract (Upjohn), the 
amount being adjusted so that the animals had a 
slight weight gain during the period of observa- 
tion. The animals were irradiated with 600 r of 
x-rays (160 kvp, 10 ma., 0.2 mm. Cu). It was:found 
that the level of cortical extract had to be in- 
creased severalfold for 3-4 days after irradiation 
to inhibit weight loss. A gradual reduction in 
extract requirement then occurred, basal levels 
being reached after 5 days. This clearly indicates 
the need of the animal for increased adrenal 
hormones following x-irradiation. (Research car- 
ried out at Brookhaven National Laboratory 
under the auspices of the U. S. Atomic Energy 
Commission.) 


Spontaneous hydrothorax in mice related to strain 
and diet. JosepH T. Kine, Y. Curune Pun 
Les, Curarre C. Carr anv Maovrice B. Vis- 
scHER. Univ. of Minnesota, Minneapolis. 

Male mice of the C;H(Z) strain maintained for 
their lifetime on a partially purified diet adequate 
for rapid growth show an incidence of fatal hy- 
drothorax of more than 50% when fed ad libitum. 
The maximum incidence is at the 14th month. 
Similar mice fed on fox chow do not show the 
disease, nor have females of this strain shown 
the phenomenon, but this problem is complicated 
by the high death rate from mammary cancer. 
Further, when male C;H mice are fed the above 
partially purified diet modified so as to hold pro- 
tein, minerals and vitamins constant, but reducing 
fat and carbohydrate to give a }-calorie restriction 
the hydrothorax does not occur. If previously 
calorie restricted male mice are changed over to 
ad libitum feeding they develop the disease. The 
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hydrothorax is associated with hypoproteinemia, 
proteinuria, cardiac hypertrophy and frequently 
but not invariably with renal pathology. This 
syndrome has not been seen in an appreciable 
fraction of A strain mice, a large number of which 
have been studied under similar conditions. 


Physiological aspects of electron-histology of 
heart. Bruno Kiscu. Mt. Sinai Hospital, New 
York City. 

Electronmicroscopy performed with Miss Joan 
Bardet (Research Laboratories of Interchemical 
Corporation) shows that as a rule the myofibrils 
of the heart are isolated units, but their Z-bands 
are connected with each other. These fibrils are 
arranged in ‘warp and woof’ patterns. They are 
surrounded more abundantly by sarcoplasm than 
those of skeletal muscle. Nowhere do these myo- 
fibrils of the heart merge or show any syncytial 
arrangement; each is an isolated unit like the 
axon of a nerve. Whether or not all sarcoplasms 
merge seems also doubtful, because our pictures 
show the presence of a sarcolem, still doubted 
by some anatomists. Therefore the general syn- 
cytial concept of the heart muscle has to be 
changed to regard most or all of the myofibrils 
analogous to the neuraxons. However each con- 
tracting fibril must mechanically influence others 
connected with it by the woof of Z-bands. Where 
do the observed electrographic changes originate? 
Probably the initial sudden, quick change in the 
electrogram is connected with explosive changes 
in the contracting fibril. What happens later 
chemically there and within the sarcoplasm under 
influence of the granules and mitochondria and 
their enzymatic systems leads to restitution of 
the original relaxed condition. All this is repre- 
sented by the slow ECG-phase from R until the 
end of T. Among the many new aspects to which 
electron-histology of the heart leads, the most 
impressive is that concerning the contractile 
units. There is no more justification to speak of a 
syncytial structure of these units than it would 
be to speak of a syncytium of the spinal nerves 
because they arise from the spinal cord out of 
two merging roots. The myofibril of the heart is 
an isolated functioning unit as is the nerve fiber. 


Sleep pattern of infants. NATHANIEL KLEITMAN 
AND THEODORE G. ENGELMANN.* Dept. of Physi- 
ology, Univ. of Chicago, Chicago, Ill. 

From continuous actograms and protocols kept 
by their mothers on specially designed forms, the 
incidence and duration of sleep was followed in 
19 infants, from the 3rd to the 26th week of life, 
under family home conditions. Even the earliest 
records revealed a diurnal disparity, the mean 
group duration of night sleep being 8.4 hours, as 
against 6.4 hours for day (usually 8 a.m.-8 P.M.). 
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Up to the 12th week, the total duration of sleep 
was unchanged, or slightly increased, but the night 
portion rose to 10.1 hours, at the expense of a 
corresponding fall in day sleep. For the succeeding 
14 weeks, the duration of night sleep was 
unchanged, or slightly increased, but the day frac- 
tion continued to decrease, reaching 3.6 hours, for 
a total of 13.8 hours per 24 hours. Thus, not only 
were our objectively obtained figures much lower 
than those hitherto reported, but there was no 
marked diminution of sleep during the whole 
period of observation. The adjustment of the 
sleep-wakefulness pattern manifested itself mainly 
in a progressively more pronounced diurnal peri- 
odicity, culminating in one long unbroken period 
of night sleep and short morning and afternoon 
naps. 


Defecation in animals following excision of Auer- 
bach’s plexus in the colon. FrepEriIcK M. 
KLINGE (introduced by H. L. Wuire). Dept. 
of Physiology, Washington Univ. School of Medi- 
cine, St. Louis, Mo. 

Nine adult cats were subjected to coeliotomy. 
From the distal colon 6-8 centimeters proximal 
to the pelvic peritoneal reflection, the longitudinal 
muscle layer, Auerbach’s plexus, and the outer 
portion of the circular muscle layer were excised 
in intact sheets 1-6 centimeters in length. The 
dissections were carried around the entire cir- 
cumference, transecting all blood and nerve supply 
entering via the mesentery. In several cats the 
proximal and distal circumferential incisions were 
carried to the tela submucosa in an effort to 
interrupt ‘lateral’ neural or muscular connections 
with the residual circular muscle. No attempt 
was made to transact possible connections be- 
tween Meissner’s plexus and the residual circular 
muscle. The residual circular muscle layer ap- 
peared intact and its blood supply adequate at 
the completion of the dissections. The denuded 
area was reperitonealized with omentum. Post- 
operatively, the cats have maintained excellent 
health on a diet of one-half pound of horse meat 
daily for 2-3 months. All cats have maintained 
stools of essentially normal size and frequency. 
All appear to be without abdominal distention. 
Histological section indicates complete removal 
of Auerbach’s plexus. Two dogs, similarly sub- 
jected to 6-centimeter-long excisions of Auer- 
bach’s plexus in the distal colon, have maintained 
normal bowel movements and are without abdomi- 
nal distention up to 6 weeks postoperatively. 


The inner ear. Function of the Inner Ear (motion 
picture). H.G. Koprak anp J. E. Hinp. Otologi- 
cal Research Labs., Univ. of Chicago, Chicago, Ill. 
Some aspects of the function of the inner ear 

were studied cinematographically. Both fresh 
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specimens and living animals were used. Using 
macroscopic-photographic techniques, low power 
magnification with good depth of field was 
achieved. Statoreceptor: The contents of the mem. 
branous labyrinth were made visible by artificially 
induced transparency of the wall of the membra- 
nous labyrinth (For a description of this method 
see Koprak, H. G. Ann. Otol., Rhin., and Laryng. 
57: 1018, 1948.) Endolymphatic-fluid-movements 
were made visible by injection of fine silver par- 
ticles. Phonoreceptor: Acoustic oscillations of var- 
ious cochlear structures were photographed during 
auditory stimulation (stapes footplate, basilar 
membrane, intracochlear fluid). The acoustic re- © 
flex of the intratympanic muscles is demonstrated. 


Effects of Dibenamine and cortin upon composition 
of blood plasma during acute radiation syn- 
drome. Henry I. Koun. Natl. Cancer Inst., 
Natl. Insts. of Health, Bethesda, Md. 

On day 0, adult Sprague-Dawley rats received a 
single total-body exposure of 650 r (midbody- 
tissue dose, 250 kvp x-rays). One day before car- 
diac-blood sampling, food, but not water, was 
removed from the cages. The changes noted below 
were not due to radiation-induced alterations in 
food consumption. The plasma levels of sugar 
(normal, 140 mg.%) and NPN (normal, 32 mg.%) 
rose to 200 and 39 mg.%, respectively, during 
days 0 to 4. Total protein (normal, 6.7 gm.%) 
fell to 5.7 gm.% by day 4, returning to the pre- 
irradiation level by day 12. A factor disturbing 
the albumin-globulin ratio during days 0 to 20 
showed maximal activity on day 4. Phospholipid 
remained unchanged. Cholesterol (normal, 120 
mg.%) rose to 190 mg.% by day 4, falling to nor- 
mal or subnormal values after day 7. Chloride 
(normal, as NaCl, 605 mg.%) rose to 670 mg.% on 
day 3, remaining elevated until about day 12. The 
rise in cholesterol was blocked by subcutaneous 
Dibenamine or 2-dibenzylaminoethanol (70 mg/kg. 
15 hours before, followed by 35 mg/kg. 33 hours 
after irradiation). The rise in both chloride and 
cholesterol was blocked by subcutaneous desoxy- 
corticosterone acetate (2.5 mg/kg/day) or Upjohn 
lipoadrenal extract (1.25 ml/kg/day). 


Protein constituents of canine pancreatic juice: 
electrophoretic and enzymatic studies. S. A. 
Komarov AND ALLAN L. GrossBera.* Fels 
Research Inst., Temple Univ. School of Medicine, 
Philadelphia, Pa. 

Pancreatic juice, secreted in response to a stand- 
ard meal (300 gm. of lean beef heart), was obtained 
by canulation of the pancreatic duct in a dog with 
a chronic fistula, prepared according to Pavlov 
and Babkin. The juice, which contained from 150- 
300 mg. protein nitrogen per 100 ml., was dialyzed 
immediately after collection against distilled 
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water at 0°C. and lyophilized. Electrophoretic 
patterns of this protein material at a concentra- 
tion of 1-3% in px 8.6 diethylbarbiturate buffer, 
jonic strength 0.1, indicated the consistent pres- 
ence of 6 components in relatively constant pro- 
portions. The results as to the number of com- 
ponents and their mobilities are in substantial 
accord with previous findings (MoNRO AND 
Tuomas. Am, J. Physiol. 145/140, 1945-46; Byrne, 
PHINNEY, SCHACTER AND YounG. Abs. XIII Int. 
Physiol. Congress 142, 1950). A partial separation 
of electrophoretic components was achieved and 
the resulting fractions were subjected to enzy- 
matic analyses. No clean-cut separation of pro- 
teolytic activity was obtained, but a significant 
enrichment in the specific activity of some frac- 
tions was observed when Anson’s method for 
trypsin was used with activation by enterokinase 
prepared according to Kunitz (J. Gen. Physiol. 
22: 79, 1938). 


Transacetylation in the choline acetylating sys- 
tem. Saut R. Korey (introduced by Davip 
NacHMANSOHN). Dept. of Neurology, Columbia 
Univ. College of Physicians and Surgeons, New 
York City. 

The enzymatic acetylation of choline in nervous 
tissue involves at least two steps: the transfer of 
an acyl group to Co. A or an enzyme acetylkinase 
and the subsequent esterification of choline by 
choline acetylase. The independence of these 
processes has been shown by inactivation of the 
acetylkinase component with the subsequent fail- 
ure of the system to form acetylcholine and its 
reactivation by an acetyl activating enzyme. 
Transacetylation from O-acyl esters and a-acetyl 
amino acids has been shown to occur in the pres- 
ence of the complete system. The origin of the 
acyl group participating in the esterification from 
the acetylated amino acids has been determined 
by the use of C labeled amino acids. The initial 
steps of the acetylation process have been in- 
vestigated by means of thio and chlor substituted 
acetic acid. The results appear to indicate the 
significance of the electrophilic character of the 
carbonyl carbon in the reaction. 


Segmental patterns in man. Invin M. Korr AnD 
Price E. Toomas.* Dept. of Physiology, Kirks- 
ville College of Osteopathy and Surgery, Kirksville, 
Mo. 

All individuals studied have shown the presence 
of isolated segments or groups of segments char- 
acterized by lowered motor reflex thresholds of 
the spinal extensors (Am. J. Physiol. 105: 229, 
1947) and areas of low electrical skin resistance 
(ESR) under conditions of rest (Federation Proc. 
7: 67, 1948). The segmental patterns of motor re- 
flex threshold and of ESR varied from individual 
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to individual, but were consistent over periods 
of months, in a given individual. These findings 
were interpreted as signifying enduring segmental 
facilitation of the motor and sympathetic out- 
flow in the involved segments. Relations to vis- 
ceral, skeletal or myofascial disturbances and 
experimental variables were demonstrated (Fed- 
eration Proc. 8: 87, 88, 1949). In the current in- 
vestigations, in a large number of subjects, we 
have been mapping the topographical patterns of 
variation of the following features on the trunk: 
ESR, skin temperature, deep muscle temperature 
and depth-gradients, pain thresholds and areas 
of cutaneous hyperesthesia. In each modality we 
have found reproducible patterns which are char- 
acteristic of the subject. In a given subject, sharp 
deviations in the various entities (low ESR, 
altered temperature and gradients, low pain 
thresholds and hyperesthesia) show regional 
grouping. These findings, together with our earlier 
ones, indicate the presence in most individuals 
of segments or regions of the spinal cord which are 
distinguished from others by enduring imbalance 
of autonomic (vasomotor and sudomotor) activ- 
ity, motor activity or pain sensitivity and com- 
binations thereof. These segments are thought to 
be maintained in a state of imbalance by influences 
originating within the tissues of the corresponding 
segments. 


Electromyographic and histological studies on 
animals made spastic by spinal cord ischemia. 
A. J. Kosman, JoHNn HI.u* anv Ray S. SNIDER. 
Depts. of Physiology and Anatomy, Northwestern 
Univ. Med. School, Chicago, IIl. 
Electromyographic studies on cats and dogs 

made spastic by ischemia of the lumbosacral cord 

were carried out on the flexor and extensor muscle 
groups of the hind extremity. Histological exam- 
ination of the cords were made in order to correlate 
degenerative cellular changes with the extent of 
the spasticity. For descriptive purposes the ani- 
mals are divided into 3 groups: group A, rigidity; 
group B, strong spasticity; group C, mild spastic- 
ity. Group-A animals exhibited a pillar-like rigid- 
ity which persisted unabated for months. EMG 
records during this period showed a continuous 
and severe activity of both flexor and extensor 
muscle groups. Histological examination of the 
cord revealed massive cellular degeneration in the 
intermediate horn and central areas of the ventral 
horn. EMG records of group-B animals were char- 
acterized by occasional spontaneous discharges, 
exaggerated stretch reflexes with considerable 
after discharge, and hyperactive and repetitive 
tendon reactions. Motor deficits manifested them- 
selves as partial paresis, over-stepping gait, and 
deficient proprioceptive placing. The principal 
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histological finding was a moderate gliosis of the 
central portion of the anterior horn involving 
chiefly the Type II Golgi cells. In group C, EMG 
records showed some increase in the stretch re- 
sponses of the extensors only and hyperactive 
and repetitive tendon reactions. There were no 
manifest signs of motor impairment. Histologi- 
cally, a mild gliosis of the central portion of the 
anterior horn was found. 


Renal function following coarctation of the aorta 
in dogs. F. J. Korrxe, W. G. KuspiceK aNnp 
R. L. Varco.* Div. of Physical Medicine and 
Dept. of Surgery, Univ. of Minnesota Med. 
School, Minneapolis. 

Following artificial coarctation of the aorta of 
dogs, hypertension may develop distal as well as 
proximal to the aortic constriction. The change in 
renal hemodynamics following coarctation would 
appear to be similar to that occurring following the 
application of Goldblatt clamps to the renal arter- 
ies. In such case removal of the coarctation might 
be expected to cause the blood pressure to revert 
to a normal level. Therefore studies have been 
undertaken to elucidate the effect of coarctation 
of the aorta on renal hemodynamics and function. 
Marked constriction of the aorta was produced 
in young puppies by partial ligation. Growth and 
fibrosis caused further increases in relative and 
absolute constriction. Hypertension developed 
caudad as well as cephalad to the constriction in 
varying degree in the series of dogs. The carotid 
pulse pressure was augmented markedly while 
the femoral pulse pressure was severely damped. 
High mean femoral blood pressures were obtained 
although the femoral pulse was reduced. Renal 
plasma flow, glomerular filtration, tubular excre- 
tion of paraminohippurate, and tubular reabsorp- 
tion of glucose were studied in repeated tests on 
9 dogs with coarctation. These values as well as 
the plasma filtration fraction and C-pan/Tmpau 
ratio were within the range of normal for dogs. 


Role of carbon dioxide in acute oxygen toxicity 
at 3} atmospheres inspired oxygen tension. 
R. H. Koveu, C. J. LaMBerTsEN, M. W. Stroup, 
3rd, R. A. GouLp anv J. H. Ewine (introduced 
by A. N. Ricuarps). Depts. of Pharmacology, 
Medicine and Psychiatry, Univ. of Pennsylvania, 
Philadelphia. 

Four types of experiments were performed in 
man at 34 atm. inspired oxygen (OHP). In 4 men 
the highest pCO, found in subcutaneous gas de- 
pots was 50 mm. Hg. In 12, internal jugular pCO, 
increased 3 mm. Hg while arterial pCO: decreased 
5 mm. In 7, cerebral blood flow (CBF) by the N.O 
method decreased 25%; cerebral vascular re- 
sistance increased 50%; and cerebral oxygen con- 
sumption was unchanged so that the internal 
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jugular pO2 was only 75 mm. Hg. In man, there. 
fore, it appears that any elevation of tissue pCO, 
accompanying acute oxygen poisoning at OHP is 
adequately explained by loss of the dual function 
of hemoglobin and changes in blood flow and is 
not sufficient per se to produce convulsions. The 
significant finding in 7 experiments on 4 who 
breathed 2% CO: in O» at 34 atm. was a decrease 
in the A-V Oz difference resulting in an increase 
in the internal jugular pO, to a mean value of 800 
mm. Hg. The breathing of CO. may conceivably 
hasten the onset of oxygen convulsions by in- 
creasing the CBF so that a larger bulk of the brain 
is exposed to higher, and presumably more toxic, 
levels of oxygen tension. 


Urinary calcium in guinea pigs on diets deficient 
in the anti-stiffness factor. Hugo Kruescer, 
RosaLtinp Wuuzen, Lioyp Yonce* DARRELL 
Davis* AND PaiLtiip LeEvEQuE.* Oregon State 
College, Corvallis. 

Guinea pigs on diets deficient in the anti-stiff- 
ness factor display many unusual calcium pathol- 
ogies. DASF guinea pigs also yield a much greater 
volume of urine than do guinea pigs on the stand- 
ard Oregon State College stock diets. Guinea pigs 
taken from the standard stock diet and placed in 
metabolism cages with no food but water ad 
libitum excrete 4 to 22 mg. (average of 30 experi- 
ments 10.5 mg.) of calcium in a 36-hour period. 
Calcium excretion is usually higher in the earlier 
periods. In 23% of the animals on the standard 
diet over one-half of the calcium was excreted in 
the first 6-hour periods. About one-fourth of the 
calcium excretion curves resembled truncated 
rectangular hyperbolae. DASF guinea pigs ex- 
creted much more calcium with a range of 9 to 
73 mg. during the 36 hours and an average of 35.2 
mg. in 30 experiments. Calcium excretion was 
exceedingly high in the first 6-hour period and 
over 50% of the calcium excreted during the 36 
hours was obtained during the first 6 hours in 72% 
of the deficient guinea pigs. Ninety per cent of the 
calcium excretion curves resembled truncated 
rectangular hyperbolae and the remaining 10% 
could be considered as segments of rectangular 
hyperbolae with a much less acute curvature. 
Are the differences in calcium excretion due to 
the skim milk diet per se or to the deficiency in the 
anti-stiffness factor? 


Stress-induced lymphocytosis in adrenalecto- 
mized mice. L. F. Kumacar* anp T. F. 
Doveuerty. Dept. of Anatomy, Univ. of Utah, 
Salt Lake City. 

Time relationship and extent of alterations in 
lymphatic organ size and circulating lymphocytes 
were compared in stressed and non-stressed adren- 
alectomized CBA mice. Stress stimuli were starva- 
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tion, histamine and anaphylaxis. Lymphocytosis 
appeared 24 hours after adrenalectomy in non- 
stressed mice and maintained a constant level 
for 5 days of study. Animals stressed 2 hours after 
adrenalectomy had lymphocytosis 2 hours later, 
rising to enormous levels at 8 hours and returning 
to the level found in adrenalectomized non- 
stressed animals at 24 hours. This lymphocytotic 
response in adrenalectomized mice is the inverse 
image of the ‘lymphopenic response’ of intact 
animals. After adrenalectomy, lymphatic organs 
of mice in sublethal anaphylaxis were significantly 
larger than those of non-stressed animals at com- 
parable time intervals. The lymphocytosis of 
stress occurred also in splenectomized mice and, 
thus, was not due to splenic contraction alone. 
Enhanced proliferation could partially account 
for the lymphocytosis, since mitotic indices were 
greater in stressed than in non-stressed animals. 
Stress may more rapidly deplete adrenocortical 
hormone remaining after adrenalectomy, thus 
shifting the balance from lymphocytolysis to 
proliferation. This explanation is supported by 
experiments indicating that the degree of lympho- 
cytosis in adrenalectomized mice maintained on 
varied dosages of cortisone acetate is a function 
of two factors—the strength of the stress stimulus 
and the amount of hormone available. Thus a 


lymphocytosis may indicate that the amount of 
hormone is insufficient to maintain simultaneously 
normal numbers of lymphocytes and to meet the 
hormone requirement raised by stress. (Supported 
by Committee on Growth of the National Research 
Council.) 


Nucleic acid and phesphate changes following 
sinus gland removal. ELoise Kuntz (introduced 
by Ruta Conxuin). Marine Biological Lab. 
and Vassar College, Poughkeepsie, N. Y. 
Crustacean sinus glands are endocrine organs 

which influence growth and metabolic pattern. 
In the present investigation the composition of 
the hepatopancreas of blue crabs (Callinectes 
sapidus) from which the sinus glands had been 
removed was compared with that of normal crabs. 
The type of change was influenced by the environ- 
mental conditions. A marked increase in nucleic 
acids and acid soluble phosphates was observed in 
those operated animals which were kept in out- 
door live cars. Sinus glandless crabs kept in indoor 
aquaria showed a decrease in nucleic acid con- 
centration. This is discussed in relation to growth 
and the ability to respond to environmental 
stresses. 


A technique for perfusion of isolated kidney. 
SHERMAN Kuprer (introduced by Rospert M. 
Birp). Dept. of Physiology, Cornell Univ. Med. 
College, New York City. 
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Studies of heart-lung-kidney preparations have 
been limited by the development of heart failure 
and pulmonary edema. Substitution of a pump 
and valves for the heart led to hemolysis. Glomer- 
ular filtration rates have been reported only in 
the latter preparation and have been found to be 
uniformly low. It was felt that a pump-lung- 
kidney preparation might be more easily prepared 
and controlled than a heart-lung-kidney prepara- 
tion, providing a non-hemolyzing pump could be 
devised. A pump consisting of a series of fingers 
which incompletely compress a short length of 
rubber tubing in a sine-wave motion has proven 
satisfactory. The output as well as the pulse pres- 
sure can be altered by varying the degree of com- 
pression. Pulse pressure can .also be varied by 
means of an air chamber. Blood flow from the 
renal vein is measured continuously by a flow- 
meter and intermittently in a graduate. Blood is 
heparinized; arterialization is accomplished by 
intermittent inflation of the lungs with a 95% 
0:-5% CO mixture. The determinations of crea- 
tinine and PAH clearances and the rate of elec- 
trolyte excretion are performed in the standard 
manner. The effects of various drugs and hormones 
upon the isolated kidney are now being studied. 
(Aided by a grant from the U. S. Public Health 
Service.) 


Polymerization of actin. K. Laxr (introduced by 
L. Marswatt). Natl. Inst. of Arthritis and 
Metabolic Diseases, Natl. Insts. of Health, Be- 
thesda, Md. 

It has been found that actin preparations con- 
tain ATP. Part of this ATP disappears during 
polymerization of actin (SrrauB AND FEvER, 
Biochimica et Biophysica Acta 4: 455, 1950; Laxt, 
BowEN AND CLaRK, J. Gen. Physiol. 33: 437, 1950). 
Employing the method of Kalckar (J. Biol. Chem. 
167: 461, 1947) to estimate ATP, ADP, AMP, and 
the method of Kornberg (J. Biol. Chem. 182: 805, 
1950) to estimate ATP and ADP, it was found that, 
besides ATP, actin contains ADP and AMP as 
well. It was also found that during polymeriza- 
tion of actin there is an increase in the ADP con- 
centration amounting up to 82% of the ATP dis- 
appearance. Corresponding to these findings and 
in contrast to Dubuisson and Mathieu’s report 
(Experientia 6: 103, 1950), an increase in inorganic 
phosphate and a decrease in labile phosphate con- 
tent occurs during polymerization. Since no 
ATPase has been found in these actin prepara- 
tions, these findings support Straub and Feuer’s 
view that during polymerization, ATP is dephos- 
phorylated to ADP and that this process is con- 
nected with the polymerization process. Experi- 
ments in progress, however, do not support Straub 
and Feuer’s theory that during the depolymeriza- 
tion of actin, ATP is restored from ADP and in- 
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organic phosphate. While actin preparations con- 
tain a fairly active adenylic acid deaminase, no 
ATP deaminase is found in contrast to the as- 
sumption of Snellman and Gelotte (Exper. Cell 
Research 1: 234, 1950). 


Effect of heat and ultrasound on conduction in 
bullfrog nerve. E. H. Lampert, W. J. TREANOR* 
AND J. F. Herrick. Mayo Fndn., Rochester, 
Minn. 

The effects of heat and ultrasound on the vari- 
ous fiber components of the sciatic nerve of Rana 
catesbiana have been compared. Heat was applied 
by a thermode, 1 cm. long, at the center of the 
nerve in a paraffin oil bath. With a slow rate of 
heating, block of A fibers began on the average 
at 41°C. and became complete or nearly complete 
at 43° to 44° in the order, 7, 8, a. With continued 
heating recovery of conduction occurred in 30 to 
100% of fibers at 44° to 45°. Block again became 
complete at 45° to 46° in the order, a, 8, y. With a 
more rapid rate of heating the initial block and 
recovery were often not observed. B and C fibers 
were completely blocked at 43.7° and 45.2°, re- 
spectively. Neither showed recovery with con- 
tinued heating. Susceptibility to irreversible block 
by heating was in the order, A, C, B. By successive 
heating, nerves with only B fibers conducting 
could be prepared. Ultrasound had no effect on 
nerve conduction unless the temperature of the 
nerve was allowed to increase. Under these condi- 
tions block occurred at approximately the same 
temperature as it did in the thermode. Certain 
differences in susceptibility of fiber groups to block 
by heating with thermode and ultrasound may be 
due to differences in rate and area of heating. 


A new method for the study of vessel character- 
istics. Pressure-distensibility relationship of 
human arteries. Mitton LANDOWNE. Natl. Heart 
Inst., Natl. Insts. of Health, Bethesda, and Sec- 
tion on Gerontology, Baltimore City Hospitals, 
Baltimore, Md. 

Conventional pulse wave studies derive velocity 
of progagation at diastolic pressures only, and 
usually by recording the movement of tissues ad- 
jacent to the vessel. In preliminary experiments 
with a new method, intra-arterial radial pressures 
are recorded photographically using a sensitive 
capacitance type manometer system adequate for 
frequencies up to 50 cycles/second. Single brief 
impacts at a rate of approximately 10/second 
are delivered to the skin over the artery at mid- 
humerus. A signal records the moment of impact. 
Primary impact waves with a frequency of over 
20 cycles/second and an amplitude of 10-30 mm. 
Hg may be recorded from the radial artery super- 
imposed upon the pressure pulse. Several hundred 
precise observations may be obtained in less than 
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one minute. Pressures below diastolic are achieved 
by short periods of proximal arterial occlusion. 
An instrumental ‘zero’ is obtained by placing the 
impactor immediately proximal to the radial 
needle. Net transmission times (¢) are measured 
to the nearest msec. and grouped according to 
pressure (p). The absolute reliability of velocity 
(1/t) is reduced at higher pressures. The method 
has been critically tested for validity and re- 
producibility. The explanations which have been 
variously proposed for wave progagation in large 
arteries do not appear to fit either the individual 
or mean curves obtained. As an illustration, in 20 
males in the seventh decade, mean transmission 
time may be approximated as ? (sec/m.) = 0.41 
p°-* (mm.Hg). 


Observations on adrenal glands of dogs following 
hypophysectomy. N. LANE (introduced by L. W. 
Ercuna). Dept. of Pathology, Univ. Hosp., and 
Dept. of Pharmacology, New York Univ. College 
of Medicine, New York City. 

It has been shown by de Bodo et al. (Federation 
Proc. 9: 30, 1950) and Schwartz et al. (Federation 
Proc. this issue) that the hypophysectomized dog 
responds to sodium restriction and administra- 
tion of potassium load in a manner comparable to 
a normal animal, but shows an impaired ability 
to excrete water load. Associated morphological 
observations were directed toward establishing the 
degree of completeness of hypophysectomy and 
evaluating the atrophic changes in the adrenal 
cortex. By serial section technique, the 5 dogs to 
be reported were shown to be totally lacking in 
adenohypophyseal tissue (pars distalis, pars tu- 
beralis, pars intermedia). Study of the adrenal 
glands uniformly showed marked reduction of 
weight and changes of an atrophic nature in the 
cortex, including the zona glomerulosa. These 
consisted of reduced cell size and decreased cyto- 
plasmic vacuolization and were qualitatively 
comparable to those seen in the zona fasciculata. 
Confirmatory quantitative data regarding cell 
measurements are being compiled. These observa- 
tions in conjunction with the finding of impaired 
ability to excrete water load militate against the 
existence of an autonomous zona glomerulosa. They 
indicate, rather, that all 3 cortical layers are under 
trophic pituitary control. In addition, the obser- 
vations do not suggest that particular functions of 
the adrenal gland are limited to certain zones. 


Disynaptic reflex linkage between muscles of a 
myotatic unit. Yves LAPoRTE* AND Davin P. C. 
Luoyp. Rockefeller Inst., New York City. 
Monosynaptic conditioning of motoneurons by 

low-threshold (group I) afferent fibers of muscle 

origin is gauged by the finding of alteration in 
monosynaptic test reflexes beginning when condi- 
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tioning and test volleys converge in synchrony. 
By monosynaptic action group I afferent fibers 
from a given muscle facilitate response of its 
synergists and inhibit response of its antagonists. 
Facilitatory and inhibitory actions decay ex- 
ponentially to 1/e in 4 msec. Within the same low- 
threshold group are afferent fibers that, after a 
central latency of 0.5-0.6 msec., inhibit the action 
of synergists and facilitate the action of antag- 
onists. Internuncial relay accounts for the delay. 
Although monosynaptic conditioning can be iso- 
lated from the relayed, presumably by failure of 
the latter to negotiate the internuncial synapse, 
segregation in reverse has not been achieved. 
Thus relayed conditioning is written upon the 
monosynaptic described above, its onset signaled 
by sharp divergence at 0.5-0.6 msec. from actual 
and anticipated course of the latter. Participa- 
tion in the reactions discussed of the higher thresh- 
old group II afferent fibers is contraindicated on 
three grounds: threshold, which is too low; la- 
tency, which is too short; and by the fact that 
group II fibers in action facilitate flexors and in- 
hibit extensors whether they be synergists, antag- 
onists or independents. Monosynaptic pathways 
have been shown to serve the myotatic reflex. 
The relayed group I pathways, being in pattern 
of distribution precisely inverse to the mono- 
synaptic, are well suited to the role of counter- 


manding operation of the myotatic reflex. Hence 
they are proposed as the pathways for mediation 
of the lengthening reaction and its associated 
excitation of antagonists. 


Glucose requirements of sympathetic ganglia. 
Martin G. LARRABEE, CHARLES EpwWARDS* AND 
Juan Garcrta Ramos.* Biophysics Lab., Johns 
Hopkins Univ. and Hosp., Baltimore, Md. 
Excised superior cervical ganglia of rats and 

rabbits were bathed in a solution which contained 

sodium, potassium, calcium, magnesium, chloride, 
phosphate, and glucose (1 gm/].) and was equili- 
brated with 5% 002, 95% Os. Transmission of 
nerve impulses was tested electrically. Rate of 
oxygen consumption was determined by measur- 
ing the oxygen concentration within a fluid-filled 
respirometer by means of a polarized platinum 
electrode. When the bathing solution was changed 
to one containing no glucose, transmission did not 
fail and rate of oxygen consumption was un- 
changed for one or more hours, provided the pre- 
ganglionic nerve was stimulated only infrequently. 
During stimulation at a frequency of 12/second 
in the absence of glucose, the postganglionic ac- 
tion potential declined to less than 25% of its 
initial height in less than 20 minutes, and recov- 
ered after addition of glucose even with continued 
stimulation. The relative sensibility of nerve 
fibers and synaptic structures to glucose-lack was 
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investigated at various frequencies of activity. 
For further investigations of glucose requirements 
methods were developed for measuring glucose 
uptake. An excised rabbit ganglion was bathed in 
0.02 ml. of solution, which was raised and lowered 
by a piston to expose the ganglion alternately to 
oxygen and to solution. Solution was subsequently 
withdrawn and analyzed for residual glucose. 
This was done by drying the sample, redissolving 
in 0.05 ml. of oxygenated solution containing 
glucose oxidase, and finally measuring the con- 
centration of oxygen remaining after the glucose 
had become oxidized. 


Measurements on elasticity of isolated rat lung. 
Ricuarp W. Lawton aND DoyLe JOSLIN (in- 
troduced by Dayton J. Epwarps). Dept. of 
Physiology, Cornell Univ. Med. College, New 
York City. 

The elasticity of the isolated exsanguinated rat 
lung preparation has been studied by means of 
volume-pressure curves obtained by both positive 
intratracheal pressure inflation and by subatmos- 
pheric extrapleural pressure inflation. Inflation 
was carried out in an incremental manner and also 
continuously at inflation rates of 1-40 mm. water 
pressure per minute. In addition, the retractile 
behavior of the lung has been studied following 
both types of inflation. The volume-pressure 
curves and the retractile characteristics observed 
under these circumstances indicate that different 
elastic responses to distention may be ascribed to 
the bronchial system and the air spaces, the former 
being relatively stiff and highly retractile and the 
latter showing high distensibility, plastic flow 
and rapid creep. The possibility of gaseous dif- 
fusion is enhanced in air space inflation. At the 
more rapid rates of subatmospheric extrapleural 
pressure inflation the volume-pressure curve be- 
comes less dependent on the inflation rate, the con- 
tributions of the separate anatomical structures 
of the lung to the pressure-volume curve tend to 
become fused and reversibility is enhanced. 


Influence of hypophysectomy, thyroidectomy and 
low dietary protein on plasma and liver proteins 
in thiouracil-fed rats. James H. LeaTHemM. 
Bureau of Biological Research, Rutgers Univ., 
New Brunswick, N. J. 

An increase in liver protein and in plasma globu- 
lin concentration follows the feeding of 0.5% 
thiouracil to normal or adrenalectomized adult 
male rats for 20 days. In the current study, adult 
male rats were hypophysectomized and fed 0.5% 
thiouracil immediately for comparison with op- 
erated and normal pair fed controls. Thiouracil 
prevented liver weight and protein loss after 
hypophysectomy although all other organs ex- 
hibited typical atrophy. The increase in plasma 
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globulin concentration following hypophysectomy 
was not enhanced by thiouracil but plasma non- 
protein nitrogen was increased. Thiouracil feeding 
to thyroidectomized rats retained liver weight 
and relative liver protein content slightly above 
that of pair fed thyroidectomized controls. Thi- 
ouracil significantly increased plasma globulin 
concentration in thyroidectomized rats. The in- 
fluence of a low dietary protein level on the ac- 
tions of thiouracil was studied in rats fed a 6% 
casein diet for 20 days. Thiouracil increased liver 
weight and relative liver protein to above normal 
levels despite the low protein diet. The effect was 
specific as kidney and testis protein content was 
not increased by thiouracil. The 6% protein diet 
did not prevent the thyroid hypertrophy antici- 
pated with thiouracil. 


Relationship of skeletal muscle tone to carotid 
blood pressure. CuesteR E. LEESE AND JAMES 
T. Hicks.* Dept. of Physiology, School of Med- 
icine, George Washington Univ., Washington, 
D.C. 

The literature suggests that muscle tone and 
carotid blood pressure vary directly. To test the 
hypothesis 153 tests were made on 25 cats. The 
carotid blood pressures and the isometric con- 
tractions of the soleus and gastrocnemius muscles 
were measured for the first two minutes following 
stimulation of the peripheral stump of the cut 
sciatic nerve. The area of the blood pressure and 
muscle tensions were measured by a planimeter 
which gave values in square centimeters. Correla- 
tion was positive, and ‘r’ was equal to .281. Sev- 
eral experimental methods for raising and lower- 
ing the carotid pressure were tried. A positive 
correlation was found when the pressor action 
of small doses of pitressin and epinephrine were 
studied. Large doses of epinephrine resulted in a 
negative correlation. The depressor actions of 
mechalyl and histamine were studied, and it was 
found that as carotid pressure area decreased, so 
did the muscle tension area. The correlations were 
positive. 


Competition among monoses for active transport 
into the human red cell. Paut G. LEFEvRE 
AND RosertT I. Davises.* Dept. of Physiology 
and Biophysics, Univ. of Vermont, Burlington. 
The kinetics of osmotic volume changes and the 

influence thereon of chemical inhibitors previously 

suggested an active transport of glucose (d-dex- 
trose) into the human erythrocyte. To ascertain 
the extent of applicability of this system, similar 
experiments were undertaken with the following 
related substances: hexoses d-levulose, d-galactose, 
l-sorbose, and d-mannose, pentoses d-xylose and 
l-arabinose, and the alcohols adonitol, d-mannitol, 
and 7-inositol. Each aldose showed the pattern 
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previously described for glucose, in the relation 
between its concentration and its rate of pene- 
tration, suggesting some rate-limiting factor in the 
penetrating mechanism. The two ketoses behaved 
approximately according to Fick’s law (suggesting 
passive diffusion), while the alcohols did not per- 
ceptibly penetrate. Yet the entrance of both al- 
doses and ketoses was inhibited by Hg** or by 
p-chloromercuribenzoate, at ca. 10-5 m, and all 
showed a high Qu; ketose uptake was specifically 
sensitive to inhibition by barbital. In mixtures of 
two sugars at equal concentrations, any aldose 
stopped or greatly retarded entry of either ketose, 
while the ketose did not perceptibly affect aldose _ 
uptake. Within each class, similar contrasts in 
mutual inhibitory potency were evident. These 
relative potencies were also reflected in the dilu- 
tions at which each sugar effected a given degree 
of inhibition of the entry of a less potent member 
of the series. All results can be interpreted in 
terms of a carrier system shared by all the tested 
sugars, on the basis of differences in the dissocia- 
tion constant of the complexes formed by the 
several sugars with the supposed carrier. 


Combined action of metrazol and aranthol in 
pentothal poisoning. ALFRED LEIMDORFER. Dept. 
of Pharmacology, Stritch School of Medicine of 
Loyola Univ., Chicago, Ill. 

Pentothal sodium was slowly injected i.v. into 
15 dogs until the respiration stopped. Under these 
conditions several stages due to anoxia could be 
distinguished: /) a rise in blood pressure; 2) car- 
diac disturbances (extrasystoles and §-T depres- 
sion, seen in the electrocardiogram, and lowering 
of the blood pressure); 3) finally a cardiovascular 
collapse with severe fall in blood pressure. In 
attempts to treat this poisoning it was very im- 
portant to combat the respiratory depression and 
simultaneously the cardiovascular disturbances. 
Thus Metrazol (30-40 mg/kg.) was injected i.v. 
These amounts of Metrazol were sufficient to 
start the respiration (without producing convul- 
sions and a subsequent depression of the respira- 
tion. However, after Metrazol the ECG disturb- 
ances usually did not disappear and the blood 
pressure fell slightly for a short time. On the other 
hand, after Aranthol (an aliphatic amine injected 
in the amounts of 5-10 mg/kg. a few minutes after 
Metrazol) the extrasystoles disappeared instan- 
taneously and the other ECG disturbances 
changed slowly toward normal. The blood pres- 
sure was greatly increased after Aranthol for 5-10 
minutes and returned then slowly to the level be- 
fore Pentothal injection. There was a remarkable 
improvement of the respiration in depth and rate 
(due to the improved circulation of the respira- 
tory center). Usually about 30-40 minutes after 
the Pentothal poisoning the dogs awakened and 
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responded to pain stimuli. In states of very severe 
cardiovascular collapse when the heart had al- 
ready stopped beating it was essential to inject 
adrenaline in order to initiate cardiovascular 
activity. Aranthol was then administered for its 
longer lasting cardiovascular action. 


Neurospora mutants requiring acetate for growth. 
JosEPpH LeEtIn, Dovuauas C. APPLEBY AND 
Patricia S. Lern, (introduced by RosBert 
Gaunt). Dept. of Zoology, Syracuse Univ., Syra- 
cuse, New York. 

Four Neurospora mutants which required ace- 
tate for growth were isolated. Heterocaryotic 
tests showed that each of these mutations involved 
different genes. While no growth occurred in 
media in which sucrose or glucose was the carbon 
source, a small amount of growth occurred if 
glycerine, arabinose, lactose and glycine were 
used. When small amounts of glucose were added 
in addition to these carbon sources, growth was 
prevented. This evidence is thought to indicate 
that in these mutants some product of glucose 
metabolism is inhibiting a reaction involved in 
acetate synthesis and this inhibition is the cause 
of the acetate requirement. Three of the mutants 
grow well when minimal medium, containing 
sucrose as a carbon source, is supplemented with 
acetate. The fourth mutant grows poorly under 
these conditions. It was found that the poor 
growth of the latter mutant is due to inhibition 
of acetate utilization by sucrose or some meta- 
bolic product derived from it. If this mutant is 
grown on xylose as the carbon source with an ace- 
tate supplement, luxuriant growth occurs. Using 
chromatographic analysis, it was shown that three 
of the mutants grown in minimal medium sup- 
plemented with acetate accumulate pyruvic acid 
in large quantities. Various substances were tested 
to determine if they could substitute for acetate 
with these mutants. Pyruvic acid, in large concen- 
trations, did promote some growth although it was 
not as effective as acetate. No other substance 
tried was effective. 


Role of temperature gradients within ventricular 
muscle in genesis of normal T wave of electro- 
cardiogram and ventricular gradient responsi- 
ble for it. Eugene LepescukIN (introduced by 
A. H. Cuamsers). Div. of Exptl. Medicine, 
Univ. of Vermont, Burlington. 

The temperature of the ventricular surface, 
cavities and muscle layers of 10 dogs was meas- 
ured by means of very thin, pliable copper-con- 
stantan thermocouples. The temperatures were 
correlated with unipolar direct electrograms from 
the regions where the temperature was measured. 
After restoration of the chest wall, the tempera- 
ture of the intraventricular blood was found to be 
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up to 1°C. lower and that of the epicardium 0.5- 
1.0°C. lower than the intramyocardial tempera- 
ture. There was a highly significant correlation 
between this negative temperature gradient and 
the negative values of the ventricular gradient 
(area of the QRS-T complex, determined plani- 
metrically) in intracavitary leads from the right 
and left ventricles. The correlation was less signifi- 
cant between the epicardial temperature and the 
local ventricular gradient in different portions of 
the heart surface; in fact, the diaphragmatic ven- 
tricular surface showed highest temperatures but 
sometimes had a negative ventricular gradient. 
When Ringer’s solution of exactly the same tem- 
perature as the right intracavitary blood was ap- 
plied to the surface of the right-ventricle, the ven- 
tricular gradient in the unipolar lead from the 
point of application became zero. The tentative 
conclusion from these experiments, which are 
being continued, is that the normal T wave and the 
normal electrical ventricular gradient depend on 
the temperature difference between the trabecular 
portion of the subendocardial ventricular layers 
in the apical region, which are surrounded by 
blood, and the subepicardial solid portions of the 
myocardium in these regions. 


Electrolyte losses in edematous individuals fol- 
lowing organic mercurials. GERSON T. Lesser, 
MARCELLE F. DUNNING, FrRepeERICK H. Epste1n 
AND EuGeNe Y. Bercer (introduced by J. 
Murray STEELE). New York Univ. Research 
Service, Goldwater Memorial Hosp. and Dept. of 
Medicine, New York Univ. Med. School, New 
York City. 

Seventy-five mercurial diureses were studied in 
17 patients with congestive heart failure or cir- 
rhosis of the liver who were accumulating fluid. 
In order to estimate losses attributable to the 
mercurial alone the water and electrolyte ex- 
creted the day prior to mercurial administration 
was subtracted from that excreted the day of the 
mercurial. The average loss of water was 2.9 
liters. The average loss of chloride was 426, of 
sodium 281, and of potassium 92 mEq. Potassium 
depletion may account for such clinical symptoms 
as the weakness or ‘digitalis toxicity’ seen after 
mercurial diuresis. The fluid lost attributable to 
the mercurial diuresis is isotonic with body fluids. 
Mean concentrations of electrolyte in the fluid 
lost were: chloride 151, sodium 97, and potassium 
35 mEq/l. Changes in the concentration of plasma 
chloride 24 hours after mercurial administration 
(—1 to —10 mEq/1.) would indicate that chloride 
and water loss originate from extracellular fluid. 
Change in plasma potassium (0 to —1.5 mEq/I.) 
was by no means enough to account for the potas- 
sium excreted so that intracellular loss of this 
cation is evident. Plasma sodium concentration 
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into the cell in exchange for potassium. Thus 
did not change, indicating that sodium had shifted 
mercurial diuresis in a patient who is accumulating 
fluid leaves him relatively alkalotic, with a loss 
of intracellular potassium and a gain in intracellu- 
lar sodium. 


Variation in phosphorus compounds during adult 
development of the blowfly, Calliphora erythro- 
cephala. L. Levensoox (introduced by CARROLL 
M. Wiuurams). Biological Labs., Harvard Univ., 
Cambridge, Mass. 

An investigation has been made of phosphorus- 
containing compounds of the blowfly during its 
metamorphosis. Inorganic-P and P-esters ex- 
tracted by trichloroacetic acid from pupae of 
known ages were examined by acid hydrolysis be- 
fore and after precipitation with barium and 
ethanol. The residue was used for analysis of 
lipid-P, nucleoprotein-P, and protein-P. No meta- 
phosphate, inorganic pyrophosphate, or protein-P 
was found. Total acid-soluble-P remained constant 
throughout development (75-78 mg.P/100 gm. wet 
wt.). True inorganic P was minimal at the onset of 
puparium formation (13), but increased rapidly 
during the following few hours to 30, and then more 
gradually to a maximum (47) half way through 
development. Thereafter it showed a progressive 
decrease. ATP-like compounds (hydrolyzing in 10 
minutes), and difficultly hydrolyzable-P (e.g. glu- 
cose-6-P, phosphoglyceric acid), were maximal at 
the commencement of puparium formation (40 
and 20, respectively). Difficulty hydrolyzable-P 
decreased progressively throughout metamorpho- 
sis, whereas ATP-like compounds followed a 
U-shaped curve varying inversely with the in- 
organic P. Other acid-soluble-P compounds were 
at all times low (0-7). An unidentified, labile, ap- 
parently new P-compound, hydrolyzing com- 
pletely in 2.5 N acid in 15-20 minutes at 20°C., 
was present in highest titer (15.5) at the onset of 
puparium formation, but disappeared almost com- 
pletely by the time of adult emergence. Phospho- 
lipid-P and nucleoprotein-P remained approxi- 
mately constant throughout development (36-46, 
and 60-72, respectively). At all stages pentose 
nucleic acid accounted for > 90% of the total 
nucleic acid. (Aided by American Cancer Society.) 


Genesis of electrocardiographic pattern of digi- 
talis. H. Levine, H. M. Geuuer, R. 8. Srxkanp 
AND L. H. Naunum (introduced by J. S. 
Nicuo.as). Lab. of Physiology, Yale Univ. School 
of Medicine, New Haven, Conn. 

The suggestion has been made that the digitalis 
pattern is associated with QT shortening, indicat- 
ing an acceleration of the repolarization of the 
slowest fibers. Validity of QT measurements must 
therefore be considered. Multiple simultaneous 
tracings have demonstrated that the earliest Q and 
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latest T are found only in the left precordial lead, 
iso-electric intervals being present in the other 
leads. Thus the ‘absolute QT’ must be measured 
in the left precordial lead. Cedilanid was injected 
intravenously in large doses in dogs, and serial 
electrocardiograms taken over 24-hour periods. 
When absolute QT was measured, no shortening 
appeared. The most uniform and the earliest evi- 
dence of digitalis activity was inversion of T in 
the left precordial lead, indicating that the apical 
fibers were most markedly affected by digitalis. 
The absence of QT shortening suggests that when 
the T wave is inverted, the repolarization of 
the region beneath the electrode is slowed. Since 
repolarization of the apical fibers was delayed, 
procedures to accelerate repolarization after digi- 
talization, such as application of physical heat to 
the entire body and intravenous injection of KCl, 
were carried out. Whenever repolarization was 
hastened, the digitalis pattern disappeared. On 
the other hand, when repolarization was slowed 
by such procedures as cooling, the pattern re- 
mained unchanged. It may be concluded that the 
digitalis pattern as it develops in the normal dog 
is due to delayed repolarization of the apical 
fibers. 


Influence of cortisone and ACTH on water and 
electrolyte distribution and renal function. 
Marvin F. Levitr aNnp Mortimer E. Bader 
(introduced by Homer W. Situ). Depts. 
of Medicine and Pediatrics, Mt. Sinai Hospi- 
tal, New York City. 

The influence of cortisone and ACTH on body 
water and electrolyte distribution was studied 
in patients maintained in approximate water, 
sodium, and chloride balance (salt-free diet). Five 
patients were fed a rice diet (containing 5-7 mEq. 
of sodium, 10 mEq. of chloride, and 40 mEq. of 
potassium/day) for a 3-7 day control period and 
during 9-23 days of treatment with 100-200 mg. of 
cortisone or 100 mg. of ACTH daily. Serial meas- 
urements of body weight, plasma volume, inulin 
space of distribution (extracellular volume), serum 
electrolyte concentration, urinary electrolyte ex- 
cretion, glomerular filtration rate and renal plasms 
flow were made before and during therapy. Despite 
the rigid sodium and chloride restriction, cortisone 
and ACTH induced in each patient a progressive 
increase of 25-40% in isotonic extracellular 
volume. This volume reached its peak after 8-9 
days of hormone treatment and then decreased to 
normal despite the continuation of therapy. The 
changes in total extracellular water, sodium and 
chloride were not reflected in body weight or 
exogenous sodium and chloride balances. Co- 
incident with the maximal increase in extracellular 
volume, plasma volume increased 5-12%. Renal 
function evidenced first a progressive rise and sub- 
sequently a fall in glomerular filtration rate and 
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filtration fraction. The peak changes in extra- 
cellular volume and renal function usually co- 
incided. These data imply that cortisone and 
ACTH produce a temporary shift of sodium, 
chloride and water into the measurable extra- 
cellular volume. 


Effect of hypertonic saline upon the renal tubular 
transport mechanisms for sodium glucose and 
PAH in dogs. Matruew N. Levy, JAy ANKENEY 
AND PIERRE JEANNERET (introduced by Davip 
F. OppyKE). Dept. of Physiology, Western Re- 
serve Univ. Med. School, Cleveland, Ohio. 

After a pair of control clearance periods, 3% 
saline was administered intravenously to pento- 
barbitalized dogs at gradually increasing rates. 
Creatinine and sodium clearances were determined 
throughout all experiments, while glucose Tm 
was computed in half the experiments; PAH Tm in 
the remainder. As the plasma sodium concentra- 
tion rose, the glomerular filtration rate remained 
fairly constant. Owing to the elevated plasma 
sodium level, the rate of sodium excretion in- 
creased markedly, but sodium reabsorption was 
maintained at a constant rate. Tubular function 
was impaired by the hypertonic saline to the extent 
that Tm’s for glucose and PAH were depressed 
below control values, PAH transport to a greater 


extent than glucose. PAH Tm’s decreased from 43 
to 58% of control as the result of hypertonic 
saline administration, while glucose Tm’s varied 
from 64 to 105% of control at equivalent plasma 
sodium concentrations. 


Mitral valve orifice areas and blood flows as calcu- 
lated from hydraulic formulae. BensyamMIn M. 
Lewis,* FLoRENcCE W. HayNes AND Ra.pH J. 
Speiau.* Peter Bent Brigham Hosp. and Harvard 
Med. School, Boston, Mass. 

By means of hydraulic principles, formulae have 
been derived for estimating the area of the mitral 
regurgitant orifice (MRA) and the amount of 
blood regurgitating through it (Fr.). Because of 
the numerous indirect measurements in man, 
values presented serve as an index of regurgitant 
orifice areas and flows. In 3 patients studied by the 
technique of cardiac catheterization, mitral valve 
stenotic areas were measured at operation to be 
1.6, 1.7, and 1.3 em.?; MRA’s were 0.3, 0.3, and 0.4 
cm.? respectively, as calculated from the formulae. 
These values were checked at rest, on exercise, and 
on recovery from exercise in all 3 studies. Resting 
regurgitant blood flows ranged from 2.7-4.3 liters/ 
minutes in these patients, although values as 
high as 9 liters/minute have been calculated in 
other patients not presented here. Total left 
ventricular outputs ranged from 7.4-8.4 liters/ 
minute at rest. Left ventricular pressure work at 
rest varied from 6.7-8.2 kg.m/min/m.? It was 
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observed that 1) MRA was relatively small, being 
one-third or less of the area of the mitral valve 
stenotic orifice; 2) the left ventricular-left atrial 
pressure gradient was extremely large and was a 
major factor in causing considerable regurgitation, 
even though the area of the regurgitant orifice 
was small; and 3) left ventricular output and pres- 
sure work were high normal or moderately ele- 
vated in mitral insufficiency when associated with 
mitral stenosis. 


Estimation of the residual volume of the right 
ventricle of the dog by simultaneous injection 
of T-1824 and brilliant vital red. D. H. Lewis 
AND O. W. SHADLE (introduced by G. P. Mc- 
Covucn). Dept. of Physiol., Univ. of Pennsylvania 
Med. School, Philadelphia. 
Morphine-Dial-urethane anesthetized dogs were 

catheterized with two Cournand catheters. Under 

fluoroscopic guidance the tip of one was placed at 
the pulmonic valve and the other at the tricuspid 
valve. Simultaneous instantaneous dye injection 
was done, one dye in each catheter. Arterial 
samples from the common carotid artery were 

collected in tubes placed around the rim of a 

rotating kymograph drum, allowing approxi- 

mately 0.67 seconds per tube. Plasma samples were 
analyzed with a Beckman spectrophotometer using 
the alcohol precipitation technique described by 

Dow and Pickring. T-1824 was read at 625 muy, 

and BVR at 508 my. Correction was made for the 

absorption of T-1824 at 508 mu. Time-concentra- 
tion curves were constructed on semilog paper and 
from these data cardiac output and mean circula- 
tion time were calculated. The difference in mean 
circulation times of the two dyes is the mean circu- 
lation time from catheter tip to catheter tip. When 
multiplied by the flow this gave the volume of 
blood between catheters which we interpret as the 
volume of the right ventricle. Subtracting stroke 
volume from this gave a figure which may be re- 
lated to the residual volume of the right ventricle. 
Residual volumes of from 0-60% of the total right 
ventricular volume were obtained. Mean circula- 
tion time through the ventricle, varying inversely 
with the residual volume, ranged from 0.5-2.0 sec- 
onds. Recirculation of dye did not occur until all or 
almost all of the primary curve had been obtained. 


Activation of dog serum profibrinolysin by a 
serum fibrinolysokinase. Jesstca H. LEwis aNp 
Joun H. Ferauson. Dept. of Physiology, Univ. 
of North Carolina, Chapel Hill. 

Dog serum profibrinolysin may be converted to 
active fibrinolysin by fibrinolysokinases of 
different types: 1) bacterial, e.g. staphylokinase, 
and 2) tissue, e.g. purified lung kinase. Certain 
observations suggest that a third type is present in 
normal serum. Whole serum treated with chloro- 
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form loses antifibrinolysin (? also antifibrinolo- 
sokinase) and gradually develops active fibrinol- 
ysin as the profibrinolysin titer falls. This is shown 
to be independent of the cell and platelet content 
of the original plasma. Purified profibrinolysin, 
treated similarly with chloroform, does not acti- 
vate, although it is free from antilysin, suggesting 
that this purified fraction lacks a kinase present 
in the whole serum. By employing different frac- 
tionation technics, various serum fractions, all 
high in profibrinolysin and free from antilysin, 
were obtained. Some activated spontaneously, 
while others did not, again suggesting the pres- 
ence of a kinase in some fractions. Finally, pre- 
liminary observations were presented concerning 
the preparation of a serum fraction, free from 
prolysin and antilysin, and containing part of 
the kinase present in the original serum. This 
fraction is shown to cause slow activation of pu- 
rified profibrinolysin. 


The a and 6 lipo-protein pattern of normal and 
pathological human sera. Lena A. Lewis, ARDA 
A. GREEN AND Irvine H. Pace. Cleveland Clinic 
Research Div. and Frank A. Bunts Educational 
Inst., Cleveland, Ohio. 

Ultracentrifugal patterns of a and 8 lipoproteins 
of human serum have been obtained. A density of 
1.21, produced by addition of KBr, was used for 
preparative concentration and analytical ultra- 
centrifugation. The normal pattern includes the 
8—lipoprotein and faster moving elements de- 
scribed in previous investigations (Gorman, J. W. 
Science 111: 166, 1950) and in addition a—lipo- 
protein and at least one other component. The 
normal patterns showed wide variation in the 
concentration of the different components. The 
effect of age and sex on the pattern will be dis- 
cussed. The normal patterns have been compared 
with those obtained on pathological sera. Also 
comparisons of the a and S—lipoprotein pattern 
with the serum electrophoretic pattern will be 
made. 


Equipotential maps of the posterior ectosylvian 
area and acoustic I and II of the cat during 
responses and spontaneous activity. JouHn C. 
Litty. E. R. Johnson Fndn., Univ. of Pennsyl- 
vania, Philadelphia. 

By means of the bavatron (Am. Inst. Elec. Eng. 
37, March 1940; Federation Proc. 9:78, 1950; E.E.G. 
Clin. Neurophysiol. 2: 358, 1950) relative potentials 
are recorded from 25 implanted electrodes simul- 
taneously at 7.8 msec. intervals in a region includ- 
ing parts of acoustic I and II (AI and AII) and 
posterior ectosylvian (Ep of Rose and Woolsey) of 
a cat’s cortex. Equipotential contour maps are 
made from these data taken at a fairly: deep 
anesthetic level. The two types of lagre ‘forms’ 
(responding and ‘spontaneous’) seen in the ac- 


Volume 10 


tivity of this region repeat themselves (with 
minor variants) in their sites of origin, in their 
transformations with time, and in their inter- 
actions. AI is distinguished from AIT by having a 
quicker die-away of the responding form; AI and 
AII, from Ep, by response contours which parallel 
the boundary between AI-AII and Ep. ‘Spontacts’ 
(spontaneous activity forms) arise in the middle 
of Ep (EpII), revealing, also, the AI-AII and Ep 
boundary. The dorsal end of Ep (EpI) generates 
forms which are similar during both responses and 
spontacts. At times with very loud, long (relative 
to a click) noises, spontacts can be induced in Ep 
which follow response forms in AI-AIT; this effect 
is masked by a steady background noise. These 
observations suggest that at least 4 functional 
areas exist in this region: AI, AII, EplI, and 
EpII. 


Does vagus excitation liberate pyloric gastrin? 
Rosert K. §. Lim anp Pariurp Mozer.* Dept. 
of Physiology, Creighton Univ. Med. School, 
Omaha, Nebr. 

Vagus stimulation (sham feeding in oesoph- 
agostomized gastric fistula dogs) evokes remark- 
ably long (2-3 hours) gastric secretory response 
considering ‘strength’ (150 gm. meat) and ‘du- 
ration’ (30-90 seconds feeding) of stimulation, 
suggesting peripheral liberation of chemical agent 
(gastrin) which outlasts stimulus rather than pro- 
longed central afterdischarge as underlying 
mechanism. In dogs with pylorus excluded (as 
vagally innervated pouch) and two fundus pouches 
(one with, the other without vagal innervation), 
feeding meat elicits 3-hour HCl response from the 
former only. The first half of this response is due 
to vagal stimulation. Application of 5% cocaine to 
pyloric pouch during first or second 30 minutes 
following feeding, inhibits subsequent HCl re- 
sponse. The initial 30-60 minutes of uninhibited 
response results from direct vagal excitation of 
the fundus, while the first 30-60 minutes of in- 
hibited remainder is attributable to suppression of 
vagal release of pyloric gastrin. Failure of the 
vagotomized fundus pouch to respond does 
not invalidate this conclusion but indicates 
that the amount of gastrin liberated by the 
vagus is subthreshold. After oesophagostomy, 
sham feeding evokes about the same size of re- 
sponse from the innervated fundus pouch, but 
pyloric cocainization frequently abolishes this 
response. Apparently, when vagal stimuli to both 
fundus and pylorus are subliminal for the inner- 
vated fundus, they may become effective by sum- 
mation or potentiation, unless pyloric component 
is blocked (Uvnas). If pylorus is vagotomized, the 
sham feeding response is reduced and pyloric 
cocainization no longer brings about its total 
inhibition. Thus vagal stimuli to fundus can excite 
independently of gastrin. 
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Effect of DDT on cholinesterase activity of blood 
plasma of white leghern cockerels. V. F. Linpr- 
MAN AND Harotp BuruineTon. Dept. of Zoology, 
Syracuse Univ., Syracuse, N. Y. 

Beginning with the 8th day posthatch, white 
leghorn cockerels were given daily subcutaneous 
injections of purified DDT dissolved in chicken 
fat. The initial dosage was 15 mg/kg. body wt. 
and was gradually increased until each bird was 
receiving 225 mg/kg. body wt. at the end of the 
experiment. Total DDT administered to each bird 
averaged 2.549 gm. A similar group of birds in- 
jected simultaneously with chicken fat were main- 
tained as controls. Weight charts kept for both 
groups showed that the weights of the control and 
treated animals paralleled each other. (See Bur- 
LINGTON AND LINDEMAN. Proc. Soc. Exper. Biol. & 
Med. 74: 48.) After approximately 85 days of 
treatment, blood samples were withdrawn and 
cholinesterase estimations were made on the 
plasma. The Warburg technique was employed for 
all experiments; 6 treated and 6 control birds were 
tested. Experiments were run in triplicate, i.e. 3 
manometers containing plasma from control bird 
and 3 manometers with plasma from treated bird. 
In all cases except one, the treated animals ex- 
hibited a considerably higher cholinesterase ac- 
tivity than the controls. The mean cholinesterase 


activity of the 6 controls was 13.9 cu. mm. COz 
per cc. plasma per minute, whereas the treated 
birds averaged 26.1 cu. mm. CO: per cc. plasma per 
minute. This is almost a 100% increase. Experi- 
ments are being conducted in an attempt to ex- 
plain this marked increase in plasma cholin- 
esterase. 


Effect of nitrogen mustard administration upon 
induced proteinuria in the rat. RicHarp W. 
LippMAN AND HELEN J. UREEN.* Inst. for Med. 
Research, Cedars of Lebanon Hosp., Los Angeles, 
Calif. 

Because of the reported beneficial effect of 
nitrogen mustard of the proteinuria in patients 
with glomerular nephritis, it seemed worthwhile 
to investigate the effect of nitrogen mustard in 
another type of proteinuria, caused by the paren- 
teral administration of albumin. Albino rats of the 
Slonaker strain were rendered proteinuric by the 
intraperitoneal administration of human serum 
albumin, under standard conditions, as previously 
reported. The rate of proteinuria was determined 
at intervals up to 48 hours by the biuret method. 
Another group of rats was treated in the same way, 
but simultaneously with each of the three intra- 
peritoneal injections of human albumin; each rat 
was given 0.67 mg/kg. methyl-bis(6-chlorethy]) 
amine hydrochloride by intravenous injection. 
During the first 7 hours, when very little pro- 
teinuria is produced by this method in the control 
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animals, there was no significant difference be- 
tween the two groups. However, in the group of 
animals that received nitrogen mustard the mean 
rate of proteinuria was double the mean rate in 
the control group at all intervals after the first 7 
hours, with no overlapping between the groups. 


Effect of atrial systole on closure of the A-V 
valves. Ropert C. Litre. Div. of Physiology, 
Univ. of Tennessee, School of Biological Sciences, 
Memphis. 

Right atrial and right ventricular pressures 
were recorded simultaneously with Gregg optical 
manometers in dogs having an open chest. The 
effects of atrial systole on ventricular pressure 
were observed at the beginning, peak and end of 
atrial systole and at the beginning of ventricular 
systole (Z point). With normal venous return, the 
increase in ventricular pressure resulting from 
atrial contraction was sufficient to reverse the 
atrial-ventricular pressure gradient during the 
succeeding atrial relaxation and for a variable 
interval thereafter. The A-V valves were closed by 
this slight reversal in gradient before the onset of 
ventricular systole. This was shown by the failure 
of ventricular pressure to decrease as atrial pres- 
sure did during this presystolic period. Apparently 
the first heart sound resulted from the sudden 
tensing of the closed valve by the increased ven- 
tricular pressure at the beginning of systole. When 
the ventricle contracted without a preceding 
atrial contraction, there was some regurgitation 
into the atrium during early ventricular systole 
but this regurgitation normally was absent when 
atrial contraction preceded the ventrical systole. 
The regurgitation probably was due to the sudden 
increase in ventricular pressure which closed the 
open A-V valves. 


Time required for metabolic response to single 
injections of thyroxin. RowLaNpD E. LoGan* AND 
ALLEN Len. Dept. of Physiology, Northwestern 
Univ. Med. School, Chicago, Til. 

Because of conflicting reports concerning the 
time of appearance of the effects of thyroidal 
substances, a study was made of the course of the 
metabolic response during the first 24 hours follow- 
ing the injection of thyroxin. Male guinea pigs 
weighing between 315 and 455 gm. were used. 
Measurements of oxygen consumption were made 
on fasted animals under ether anesthesia in a 
closed circuit apparatus. The degree of reliability 
of the technique is indicated by the mean co- 
efficient of variation for 5 untreated animals over a 
29-hour period, which was 3.38%. The rate of 
oxygen consumption of each animal was measured 
1 hour before the intraperitoneal injection of 1 mg. 
of thyroxin, and at 4-hour intervals after the 
injection. Control animals were injected with 
dilute sodium hydroxide solution. For each post- 
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injection measurement the percentage change from 
the pre-injection value was calculated for each 
animal, The mean changes for 5 thyroxin-injected 
animals were: 4 hours, + 5.85% + 2.86% (S.D.); 
8 hours, +14.40% + 2.89%; 12 hours, +14.75% + 
2.42%; 16 hours, +15.01% + 3.13%; 20 hours, 
16.69% + 6.29%; 24 hours, +19.60% + 7.13%. The 
mean changes for 5 control animals were: 4 hours, 
—1.24 + 2.77%; 8 hours, —2.20% + 3.68%; 12 
hours, —0.85 + 3.91%; 16 hours, —3.38% + 5.80%; 
20 hours, —4.94% + 4.74%; 24 hours, —2.16% + 
6.48%. The difference between the mean changes 
of the two groups is highly significant (P < .01) 
as early as 4 hours. 


Comparison of cardiac stroke volume as deter- 
mined by pressure pulse contour method and 
by a direct method using a rotameter. FRanxK H. 
LoncGiIno* AND Donatp E. Greece. Army Med. 
Service Graduate School, Washington, D.C. 
Right heart output was measured beat by beat 

in open-chest dogs by cannulation of the pulmo- 
nary artery and use of an optically recording 
rotameter. Carotid artery pressure pulses were 
recorded and left heart stroke volumes calculated 
from them by the pressure pulse contour method 
of Hamilton and Remington. Comparisons were 
made in 75 records from 10 dogs. The rotameter 
was used as standard of reference. Maximum 
differences between the two methods were +31 
and —40% with an average deviation of +13.1%. 
It was noted, however, that at diastolic pressures 
greater than 120 mm. Hg values obtained with the 
pressure pulse contour method fell below the 
measured flow (average —25%). If these pulses 
were eliminated, maximum differences between 
the two methods became +31 and —28% with an 
average difference of +12.0%. Except for this 
increasing difference at high diastolic pressures, 
variation between the two methods was not seem- 
ingly influenced by heart rate, blood pressure, 
stroke volume, cardiac output per minute or 
pattern of the pressure pulse. 


Entero-hepatic circulation of bromsulphalein: ob- 
servations on hepatic, portal and arterial dye 
concentrations after intra-duodenal and intra- 
portal bromsulphalein administration. STANLEY 
H. Lorser,* Harry SHAy AND HERMAN SIPLET.* 
Fels Research Inst. and Dept. of Physiology, 
Temple Univ. School of Medicine, Philadelphia, 
Pa. 

We previously observed in man that the intra- 
duodenal instillation of bromsulphalein resulted 
in demonstrable serum dye levels. To confirm this 
observation and to obtain data relative to its 
significance in the study of hepatic circulation, the 
following experiments were performed. Frequent 
serum dye levels were determined upon specimens 
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obtained simultaneously from the portal vein, 
hepatic vein, and femoral artery after the intra- 
duodenal instillation of bromsulphalein. Through- 
out the 45-minute test period significant dye con- 
centrations were present in all specimens. Dye 
levels were always highest in the portal vein and 
could be demonstrated a few minutes after dye 
instillation. No constant relationship was ob- 
served between peripheral artery and hepatic vein 
B.8.P. levels, the variations being due in part to 
continuous dye absorption. To more clearly dem- 
onstrate the relationship of B.S.P. absorption to 
hepatic vein and peripheral artery dye levels, a 
single dose was administered through the portal 
vein. Hepatic vein dye concentrations greatly 
exceeded arterial levels in the first minute after 
injection but thereafter hepatic vein levels were 
usually lower than those observed in portal vein 
or peripheral artery. An analysis of the data shows 
that transport of B.S.P. from the gut to the liver 
and thence to the systemic circulation is rapid. 
The results suggest that the absolute amount of 
B.S.P. excreted into the intestine and the resultant 
entero-hepatic circulation must be considered in 
evaluating clinical observations employing this 
dye. 


Colorimetric determination of gentisic acid. J. 
LoOWENTHAL (introduced by L. B. Jaquss). 
Dept. of Physiology, Univ. of Saskatchewan, 
Saskatoon, Canada. 

A solution of gentisic acid (2:5 dihydroxy ben- 
zoic acid) is treated in a buffered medium (pH 
3.0-4.0) with an excess of ferric chloride and a re- 
action takes place leading to the formation of 
ferrous ions. The excess of ferric chloride is 
rendered colorless by the addition of potassium 
fluoride. Orthophenanthroline is added and the 
intensity of the color produced by the formation 
of the ferrous complex is read within 15-30 minutes 
after the addition of ferric chloride, the red color 
having an absorption maximum at 150 my. A 
method for the estimation of gentisic acid in 
plasma has been worked out. 


Changes in concentration of aitrogen during re- 
spiratory cycle breathing air. ULricu C. Lurt, 
Bruno Batke* AND Wa .terR B. Boorusy. 
USAF School of Aviation Medicine, Randolph 
Field, Tex. 

Recent modifications (Rochester, Minn., Lund, 
Sweden) made on the Nitrogen Meter (LILLY, 
ANDERSON, HERVEY) have increased the stability 
and sensitivity of this instrument sufficiently to 
justify attempts to measure continuously the 
changes in nitrogen concentration during the 
respiratory cycle while breathing air. In prelimi- 
nary tests it was found that fluctuations in water 
vapor content affected the measurements con- 
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siderably in the range of nitrogen in question. For 
this reason the inspired air was humidified at body 
temperature before it entered the respiratory 
valve from which a continuous sample was bled 
close to the mouthpiece. Using a recording device 
of adequate frequency-response differences be- 
tween the inspired and expired nitrogen fraction 
were obtained with simultaneous tracings of tidal 
and total respired volume. The characteristic 
pattern observed in the steady resting state, where 
the expired nitrogen is higher than the inspired 
fraction, changes immediately with a few forced 
respirations. The expired nitrogen fraction then 
falls below that of inspired air, returning to the 
initial level in the course of minutes. Recordings 
taken after breathholding, at different barometric 
pressures and in various types of exercise demon- 
strate the applications of this method to discern 
rapid respiratory and metabolic changes which are 
reflected in the expired nitrogen concentration. 


Hemolysis by freezing. BastLE Luyet aNnp LEO 
Menz.* Dept. of Biology, St. Louis Univ., St. 
Louis, Mo. 

While freezing is one of the classical means of 
producing hemolysis, red cells may, under certain 
conditions, remain intact in frozen blood. To study 
some of these conditions we determined, by means 
of the hematocrit, the proportion of intact cells in 
oxalated ox blood which was: 1) frozen by immer- 
sion of one cc. quantities in baths at various 
temperatures from —3° to —8°C., 2) kept in the 
frozen state at these temperatures for various 
lengths of time, and 3) thawed at room temper- 
ature. The temperature within the blood was 
measured with a thermocouple. A comparison of 
survival curves, freezing curves (temperature/ 
time) and ice curves (quantities of ice formed in 
given time at various temperatures; cf. LuUYET AND 
Scumipt. Federation Proc. 1950) shows that: 1) 
Hardly any hemolysis occurs when all the water of 
the blood which can freeze at —3° is frozen. 2) The 
degree of hemolysis increases gradually with de- 
creasing bath temperatures when most of the 
freezable water has been given time to freeze and 
the temperature of the frozen blood has been al- 
lowed to reach the temperature of the bath; (there 
were about 90% intact cells after a 30-minute 
congelation at a bath temperature of —4°; and 
some 15% after a 10-minute congelation at —8°). 
8) At all the temperatures between —4° and —8° 
the percentage of hemolysed cells increased only 
a few units when the blood remained frozen for 2 
hours. Thus hemolysis seems to occur when the 
last fraction of freezable water freezes. The mecha- 
nism of that destructive action of congelation still 
remains to be determined. 


Some properties of cation exchange resins, with 
reference to their clinical applications. Evan W. 
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McCuesney. Sterling-Winthrop Research Inst., 

Rensselaer, N. Y. 

In vitro experiments involving the shaking of 
cation exchange resins with buffer solutions of pH 
6.4, for 3 hours, indicate that the effective capacity 
of the best available sulfonic resins is about 3.5 
mEq/gm., and that of the best carboxylic resin is 
about 2 mEq/gm. The various resins differ con- 
siderably in their relative affinities for sodium and 
potassium. In artificial gastric juice the sulfonic 
resins give up about 30% of their alkali for H, and 
an approximately equal amount in exchange for 
potassium and/or sodium. The carboxylic resin 
gives up to gastric juice most of the alkali it holds, 
all in exchange for H. Feeding experiments with 
rats indicate that the sulfonic resin tested has a 
higher effective capacity than does the carboxylic. 
Both types of resin may be administered partly in 
the K cycle. This provides a positive K balance, 
reduces the metabolic acidifying effect of the resin, 
and does not drastically reduce its sodium-binding 
power, providing that the K-form resin does not 
exceed one-third to one-fourth of the resin intake. 


Comparative study of complex breathing cycles in 
terrestrial mammals. F. H. McCutcuEon (intro- 
duced by Raymonp W. Roor). School of Veteri- 
nary Medicine, Univ. of Pennsylvania, Phila- 
delphia. 

Detailed study of physical factors related to 
breathing in the horse and rat showed processes 
which are superficially quite different in gross 
pattern. A polyphasic cycle is described for the 
horse, which is in contrast to a diphasic cycle com- 
plemented by a rhythmically recurring accessory 
cycle for the rat. The complementary cycle is 
shown to be typical for other mammals (guinea 
pig, mouse, rabbit, cat, dog, man) with decreasing 
frequency related to slower breathing rates. Anal- 
ysis of the complementary cycles of rats seems to 
indicate that an intra-pulmonary retention and 
compression of air occur. Similar compression 
could be inferred from correlation of factors in 
horse breathing, and it is suggested that an in- 
dependent regulation of pressure at respiratory 
membranes is a fundamental similarity for mam- 
malian breathing. Gross difference in breathing 
processes are thus explained at the common level 
of diffusion regulation. 


Human glomerular permeability and tubular re- 
covery values for hemoglobin. Rocer K. Mc- 
Dona.p, JoHN H. MILuer* AnD ELEANORE B. 
Roacu.* Natl. Heart Inst., Natl. Insts. of Health, 
Bethesda, and Section of Gerontology, Baltimore 
City Hospitals, Baltimore, Md. 

The mechanism of hemoglobin excretion by the 
human kidney has been studied in 19 subjects. 
From the data it is concluded that hemoglobin is 
filtered by the glomeruli and recovered to a limited 
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extent by the tubules. The permeability of the 
glomeruli to hemoglobin averaged 12.9% of the 
glomerular permeability to inulin. The tubular 
recovery of hemoglobin averaged 17.1 mg/100 cc. 
of glomerular filtrate. The values for both glomer- 
ular permeability and tubular recovery were 
significantly lower when the hemoglobin was 
administered by slow infusion than when the total 
amount of hemoglobin was injected over a period 
of 5-10 minutes. The present values for glomerular 
permeability to hemoglobin are considerably 
higher than those which apparently obtain for 
plasma albumin. Presumably the present values 
for glomerular permeability to hemoglobin reflect 
an alteration in the membrane permeability in- 
duced by the administration of hemoglobin. How 
this effect is mediated is not known, but several 
possible mechanisms will be discussed. 


Influence of acute emotions on blood clotting. 
Davip I. Macut. Dept. of Pharmacology, Sinai 
Hosp., Baltimore, Md. | 
Studies on rabbits and cats before and after 

enraging them showed that the clotting of whole 
blood studied by the Lee and White method was 
enormously shortened after rage and profound 
terror. The sera of these animals were also 
markedly phytotoxic when studied by Macht’s 
phytopharmacological methods (Bull. Torrey 
Botan Club. 76: 235, 1949). The phytotoxicity, how- 
ever, was retained for 2 and 3 days, thus indicating 
that increased secretion of epinephrine is not com- 
pletely responsible for the phenomena observed. 
In the present investigation, clotting time of 
blood by the Lee and White method was studied on 
healthy persons in the blood bank department of 
Sinai Hospital. The individuals were classified into 
three groups: 1) persons apparently normal and 
composed; 2) persons apprehensive or mildly 
nervous; 3) persons highly nervous and worried. 
Approximately 400 experiments have so far been 
performed. It was found that normal non-emotional 
individuals gave an average clotting time of 8.3 
minutes; those of the apprehensive group, an 
average clotting time of 3.4 minutes; and those 
who were highly nervous or hysterical, an average 
clotting time of 2.2 minutes. In most of the indi- 
viduals who were very nervous the blood pressure 
was also considerably elevated. In these clinical 
cases no difference in phytotoxicity was observed 
between the three groups. 


Subcortical localization of certain ‘taste’ re- 
sponses in the cat. Martin B. Macut. Dept. of 
Pharmacology, Univ. of Cincinnati College of 
Medicine, Cincinnati, Ohio. 

In the course of an investigation of the be- 
havioral capacities of long-surviving mesence- 
phalic and bulbospinal cats it was observed that 
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they would accept certain substances as food but 
would reject others. The normal diet of these 
animals consists of weighed amounts of hog liver. 
Mesencephalic and bulbospinal preparations read- 
ily swallow liver cubes dipped in a 0.9% solution 
of sodium chloride, if the cubes are placed on the 
tongue. In all such animals deglutition is followed 
by chop-licking. It was noted that mesencephalic 
cats spat out liver cubes dipped in quinine sulfate. 
This observation led to a more complete investi- 
gation of the acceptance or rejection of bitter, 
salty, sour, and sweet substances by these animals. 
The solutions used as test agents were quinine 
sulfate, sodium chloride, acetic acid and dextrose. 
Fourteen cats were studied in a series of 84 experi- 
ments. The dorsal level of brainstem transection 
in each instance was at the rostral border of the 
superior colliculi. The ventral level, however, 
varied from a point just behind the mammillary 
bodies to one at the rostral border of the pons. 
Dextrose-dipped cubes were never rejected by any 
animal regardless of the concentration of the 
dextrose. Cubes dipped in quinine, saline or acetic 
acid solutions were rejected by all animals at 
certain concentrations. Thresholds for rejection 
were determined and were found to be essentially 
the same as those at which the substances were 
rejected by normal cats. Threshold concentration 
for rejection is believed to be appreciably lower 
than the concentration necessary for the produc- 
tion of pain. It is concluded that certain discrimi- 
natory responses relating to ‘taste’ have a sub- 
cortical localization in the cat. Motion pictures of 
these responses have been filmed. 


Direct pulmonary effects of pressure breathing. 
JaMES V. MA.Loney, JR.* AND JAMES L. Wuir- 
TENBERGER. Dept. of Physiology, Harvard School 
of Public Health, Boston, Mass. 

The capacity and resistance of the pulmonary 
vascular bed and the effects of airway pressure on 
the alteration of fluid exchange in the lung have | 
been of considerable interest in physiology and 
clinical medicine. One phase of the problem is 
concerned with the effects of normal breathing and 
positive pressure breathing on the relationships 
between intrapleural pressure, alveolar pressure, 
and pulmonary ‘capillary’ pressure. In a series of 
dog experiments these pressures were compared 
during spontaneous breathing and intermittent 
positive pressure breathing. Airway pressure and 
pulmonary ‘capillary’ pressure were then plotted 
relative to simultaneous intrapleural pressure. 
Results will be presented in the form of graphs. 
Two factors of major importance became ap- 
parent: /) the effects of alteration of venous return 
brought about by changes of pressure relation- 
ships in the venous system within and without the 
thorax, and 2) the effects of lung volume change. 
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At a given lung volume, intrapleural pressure, 
alveolar pressure, and pulmonary ‘capillary’ pres- 
sure bore the same relationship to each other 
regardless of the method used to inflate the lung. 
It was concluded that the hemodynamic effects of 
pressure breathing are due to effects on venous 
return, and not to any direct effect on the lungs 
other than volume change. 


Attempts to produce shunting of blood from canine 
and leporine renal cortex. N. S. R. MA.ur. 
Dept. of Pharmacology, Univ. of Louisville School 
of Medicine, and Surgical Research Unit, Brooke 
General Hospital, Louisville, Ky. 

The canine vesical trigone was exteriorized 
(Ann. Surg. 130: 48, 1949). The exposed sciatic 
nerve of dogs under light Nembutal was stimu- 
lated for about 20 minutes by rapid inductorium 
shocks, making the dog hyperpneic. The rates of 
glomerular filtration and effective renal blood flow 
tended to be reduced. Intra-aortic injection of 
India ink showed, however, no evidence for shunt- 
ing of blood from the renal cortex. These injections 
were performed in almost bloodlessly laparot- 
omized animals. Large intravenous doses of epi- 
nephrine (0.22 mg/kg.), crushing tourniquets to a 
thigh for 5 or more hours under light barbital, 
histamine-shock (5 mg/kg. histamine; 2 HCI in 
cotton-seed oil and lanolin subcutaneously) and 
hemorrhage (rapid removal of over 3 of the total 
blood volume under light ether) did not elicit 
shunting of blood from the renal cortex to the 
medulla in the dog. In the shock states there was 
merely diminution of blood flow throughout the 
kidney. Injecting a relatively large amount of 
sterile, fresh, human blood (15 cc/kg.) slowly 
intravenously into rabbits did not result in renal 
cortical ischemia either immediately after the 
injection or close to the fatal end, within 3 days 
later. If the injection were rapid the rabbits con- 
vulsed and died immediately, presumably due to 
rapid release of potassium from lysed human 
erythrocytes. Rapid injection of an equivalent 
amount of the citrate-dextrose anticoagulant was 
harmless. 


Cerebral blood flow and oxygen consumption 
during natural sleep. R. Manaotp,* L. 
Soxotorr,* P. O. THerman, E. H. Conner,* 
J. I. Kite1nerRMAN* AND §. S. Kery. Dept. of 
Physiology and Pharmacology, Graduate School of 
Medicine, Univ. of ‘Pennsylvania, Philadelphia, 
Pa, 

By means of the nitrous oxide method cerebral 
blood flow (CBF) and cerebral metabolic rate in 
terms of oxygen consumption (CM Ro.) were meas- 
ured during natural sleep in 5 healthy young men. 
Sleep was favored by forced wakefulness for 
approximately 20 hours. Each study consisted of a 
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determination before and another during sleep. 
The conditions during both measurements were 
identical. Continuous EEG recordings served as 
the chief criteria for the evaluation of the mental 
state. On 13 subjects unable to fall asleep duplicate 
measurements were obtained under the same con- 
ditions as a control of variations found in two 
consecutive studies. In these 13 control studies the 
CBF fell from a mean of 59.0 cc/100g/min. to a 
mean of 55.6 cc/100g/min. and the CMRo, from 
a mean of 3.50 cc/100g/min. to a mean of 3.30 
cc/100g/min. Neither of these differences was 
found to be statistically significant (Pcar > 0.2; 
Pomr > 0.2). During sleep, a slight increase in 
CBF was observed (mean control 59.6 cc/100g/min., 
mean sleep 64.6 cc/100g/min.) to a degree ap- 
proaching significance compared to the duplicate 
controls (P approx. 0.15). CMRo, during nat- 
ural sleep shows a slight decrease (mean 3.20 
cc/100g/min. compared to mean 3.42 cc/100g/min. 
during wakefulness) which, however, on statistical 
analysis was identical with the decrease observed 
on duplicate controls. On the basis of this limited 
series, no significant difference in metabolic ac- 
tivity of the brain tissue during sleep and wakeful- 
ness could be detected, whereas the CBF appears 
to rise slightly during sleep. 


Functional studies of the anterior tibial muscle. 
J. E. Markee anp M. Witutams. Dept. of 
Anatomy, Duke Univ., Durham, N.C. 

The anterior tibial muscle is especially subject 
to paralysis. It has multiple origins, insertions, 
functions and innervations. In the human, 5 nerve 
branches are distributed to this muscle. In the dog, 
two different techniques demonstrated that 
shortening occurred in the separately innervated 
areas of this muscle. 1) Markers were placed on 
the surface of the muscle and photographs are 
made before and during stimulation of the indi- 
vidual nerve branches. The amount of shortening 
in a given area was determined by measuring the 
difference in the distance between the dots in a 
given area during the control period and during 
stimulation. 2) The areas which contract during 
the electrical stimulation of each branch were 
mapped electrically by recording the action po- 
tential from the surface and the depth of all of the 
areas of the muscle. The 5 separate nerve branches 
produce contraction in each of 5 separate areas 
which do not overlap. Certain of these areas act 
in tandem since contraction of some of the combi- 
nations of areas produces more shortening without 
significantly greater tension. Conversely other 
areas of the muscle act in parallel since contraction 
of these combinations produces increased tension 
without producing more shortening than resulted 
from contraction of the individual areas. Perhaps 
the arrangement of part of these separate func- 
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tional areas of the muscle in series and part in 
parallel is related to the multiple functions of this 
muscle and to the fact that it is especially sus- 
ceptible to paralysis. 


ACTH on experimental proteinuria in the rat. J. 
MarmorsTon, A. SELLERS, H. GoopMAN ANp S§. 
Smitu, III (introduced by Harry GoLpBLatTrT). 
Inst. for Med. Research, Cedars of Lebanon 
Hosp., Los Angeles, Calif. 

We have previously reported that the normal 
rat responds to the intraperitoneal injection of 
hog renin by an intense transient proteinuria in 
the hour following renin injection. It has further 
been reported that bilateral adrenalectomy abol- 
ishes this proteinuria and that the proteinuria re- 
sponse to renin in the salt-maintained adrenalec- 
tomized rat is restored by the injection of suitable 
doses of cortisone, desoxycorticosterone acetate, 
or aqueous adrenal cortex extract. ACTH in doses 
equivalent to 0.4 mg. of Armour’s Standard was 
injected subcutaneously into normal rats at 12 
noon and 5 p.m. of day 1 and at 10 a.m. day 2. Half 
of the experimental animals and all of the controls 
received 4 Goldblatt pu of hog renin in 4 cc. of 
physiological saline intraperitoneally at 11 4.m. 
The remainder of the experimental animals re- 
ceived a similar injection of renin at 1 p.m. Urines 
were collected from all animals during the 60 
minutes following the renin injection. The prior 
administration of ACTH in the dose and schedule 
indicated caused a marked increase in renin pro- 
teinuria when renin was given one hour following 
the last ACTH injection. When 3 hours were 
allowed to elapse following the last ACTH in- 
jection no increase in renin proteinuria was found. 
Control animals received saline injections instead 
of ACTH. 

URINARY 

PROTEIN, 

MG/HOUR 


47.8 
74.5 
42.1 


NO. OF 
RATS 


Control 17 
ACTH-Reninintervallhour 25 
ACTH-Renin inteval3hours 27 


Acute renal disease consequent on combined 
treatment with desoxycorticosterone, sodium 
chloride and renin. G. M. C. Masson, A. C. 
Corcoran AND I. H. Pace. Cleveland Clinic 
Fndn. and Frank E. Bunts Educational Inst., 
Cleveland, Ohio. 

We have previously described a syndrome, 
reminiscent of eclampsia, consisting of edema, 
oliguria and convulsions which can be elicited by 
subcutaneous injection of renin into DCA-hyper- 
tensive rats. The present report deals with more 
detailed studies. It was found that administration 
of renin at the outset of treatment with DCA and 
saline (1%) does not elicit the disease; instead of 
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oliguria we noted an increased diuresis resulting 
from the additive diuretic effects of renin and 
DCA. Rats in which hypertension has been estab- 
lished by treatment with 2% NaCl without DCA 
develop the syndrome in mild form, while rats on 
1% saline alone show only occasional evidence of 
the disease. The syndrome can most easily be 
induced by injecting renin into rats already made 
hypertensive by means of both DCA and salt. 
Azotemia and increased clotting time occur. The 
urine is scant, proteinuric and urea clearance is 
usually low. Gross pathologic findings are 
anasarca, hemorrhages in the endocardium, in- 
testine, bladder and brain; renal microscopic 
lesions, in addition to those pre-existing from 
treatment with DCA and saline are hemorrhages 
into the tubules and accumulation of pigment 
casts with tubular necrosis. Thus the histological 
picture resembles that of experimental crush 
syndrome. Pituitrin, thromboplastin, chymotryp- 
sin, and trypsin, unlike renin, did not precipitate 
the syndrome. The condition is of interest insofar 
as it may relate in its pathogenesis to toxemia of 
pregnancy on one hand and to crush syndrome 
(lower nephron nephrosis) on the other. 


Antithyrotoxic action of antibiotics in rats. Joseru 
Mertes, R. C. Ocie* anv Y.S. L. Fena.* Dept. 
of Physiology and Pharmacology, Michigan State 
College, East Lansing. 

Vitamin B,» has been shown to be very effective 
in counteracting growth-retardation in rats in- 
duced by administering large doses of thyroid- 
active materials. Since certain antibiotics also 
promote growth when fed in small amounts, it was 
of interest to see whether they were likewise 
effective in overcoming thyrotoxicosis. Forty 
young female albino rats were divided into 4 
uniform groups, and were fed a basal ration which 
contained 20% whole milk powder as the sole 
source of vitamin By2. The following substances 
were added to the ration of each group and fed for 
36 days: /) controls, nothing; 2) 0.16% thyropro- 
tein; 3) 0.16% thyroprotein and 0.05% procaine 
penicillin G (Merck); 4) 0.16% thyroprotein and 
0.05% neomycin sulfate (Upjohn). The total aver- 
age gain in body weight and daily average food 
intake in grams per rat were as follows for each 
group: /) 36.5 and 10.94; 2) 24.3 and 13.68; 3) 41.0 
and 15.24; 4) 50.5 and 15.3. Basal metabolic rates 
were determined at the end of the experiment, and 
showed that thyroprotein alone (group 2) increased 
oxygen consumption 74% above the controls 
(group 1). Neither antibiotic counteracted the 
thyroprotein-induced rise in metabolism, indicat- 
ing that the former did not increase elimination of 
the latter from the body. At least part of the effec- 
tiveness of the antibiotics in these experiments 
can be attributed to an increase in daily food con- 
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sumption and to a greater efficiency in converting 
food into body weight gains. 


Counteraction of anabolic effects of mild hyper- 
thyroidism by vitamin B,.. JoserpH MEITEs. 
Dept. of Physiology and Pharmacology, Michigan 
State College, East Lansing. 

Vitamin B,, has been shown to counteract the 
growth-retarding effects induced in rats by admin- 
istering thyroid-active materials. Young mice, un- 
like rats, respond to the administration of low 
doses of thyroid substances by true increases in 
growth rate, and it was of interest to determine 
whether vitamin Bi. could modify this effect. 
Forty immature albino mice (Rockland), weighing 
approximately 13.5 gm. each, were divided into 4 
uniform groups and fed a basal ration low in 
vitamin By» for 30 days. The following substances 
were added to the ration of each group: 1) controls, 
nothing; 2) 0.025% thyroprotein (Cerophy]) ; 3) 100 
pg. of vitamin Biz (Merck) per kg. of ration; 4) 
0.025% thyroprotein and 100 yg. of vitamin Bie. 
The total average gain in body weight and daily 
average food consumption in grams per mouse 
were as follows for each group: /) 9.6 and 3.2; 2) 
18.5 and 5.4; 3) 15.9 and 4.0; 4) 10.6 and 4.0. It can 
be seen that either thyroprotein or vitamin Biz 
alone considerably increased body weight and food 
intake above the controls, while the combination 
of the two substances eliminated the favorable 
effects of either on body growth. The efficiency in 
converting food into body gains was greatest for 
the groups receiving thyroprotein or vitamin Biz 
alone, and least for the group receiving both sub- 
stances. 


Cortisone and mechanism of increased capillary 
permeability in inflammation. Vary MENKIN. 
Agnes Barr Chase Fndn. for Cancer Research, 
Temple Univ. School of Medicine, Philadelphia, 
Pa. 

Leukotaxine is of significance in the mechanism 
of the initial increase in capillary permeability 
with the development of inflammation. It is con- 
ceivable that there may be other substances con- 
cerned in the mechanism (Dynamics of Inflam- 
mation, 1940). Adrenal cortex extract and cortisone 
inhibit the increase in capillary permeability 
induced by an exudate or leukotaxine (Am. J. 
Physiol. 129: 691, 1940; Proc. Soc. Exper. Biol. & 
Med. 51: 39, 1942). Present studies indicate that 
the adrenal cortex extract or cortisone inhibit the 
increase in capillary permeability caused by an 
alkaline exudate. But when an acid exudate is 
injected locally cortisone or the whole adrenal 
extract do not seem to inhibit the accumulation of 
trypan blue from the circulation. The evidence 
points to the presence of another factor in acid 
exudates not present in alkaline exudate and which 
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causes a marked increase in capillary permeability. 
The reaction seems more pronounced than that 
induced by the diffusible leukotaxine of alkaline 
exudates. This factor can be recovered in the 
pseudoglobulin-albumin fraction of acid exudates. 
Several precipitations with saturated ammonium 
sulfate tend to purify this indiffusible factor. This 
permeability factor seems to serve as a sort of 
homeostatic mechanism whereby the increased 
capillary permeability of the initial alkaline px of 
an inflamed area is also maintained when it be- 
comes acid in character. The term ‘exudin’ is 
proposed for this factor to distinguish it from 
leukotaxine. 


Sodium flux through fish gills. Dattas K. Meyer 
(introduced by M. M. Euuts). Dept. of Physi- 
ology and Pharmacology, Univ. of Missouri Med. 
School, Columbia. 

Studies on the absorption of Na and Cl against 

a concentration gradient by the gills of goldfish 
showed that the two ions, in approximately 
equivalent amounts, are lost from the fish during 
the first hour (MEYER. Science 108: 305, 1948). This 
loss is apparently through the gills, for the urinary 
NaCl was collected separately and there was no 
significant regurgitation of intestinal contents. In 
order to determine whether this phenomenon was 
due to an increased permeability of the gills, an 
inhibition of the transport mechanism, or a combi- 
nation of both factors, a series of studies employ- 
ing Na®* was made. The fish were placed in 1 mm. 
NaCl containing Na” and the net Na concentra- 
tion and Na” followed for 12 hours. The total 
concentration of Na in the surrounding medium 
increased an average of 20% at the end of 1 hour 
and then decreased for the next 11 hours as active 
Na uptake became evident, although the Na** de- 
creased at a steady rate over the entire 12-hour 
period. A second series in which Na”? was injected 
into the fish by intracardiac puncture demon- 
strated a moderate loss of Na* from the gills 
throughout the 12 hours, but the rate of loss was 
greatest during the first hour. Sodium ion absorp- 
tion by the fish gill proceeds at a steady rate which 
normally more than replaces the loss through the 
gills. However, under stress there is an increase in 
the outward movement of Na presumably due to 
an increase in the permeability of the gill so that 
the Na loss exceeds the capacity of the uptake 
mechanism. 


Urine volume, a measure of renal function. ALEx- 
ANDER J. MICHIE AND CATHARINE R, MIcHIE 
(introduced by J. E. Ruoaps). Dept. of Physi- 
ology, New York Univ. College of Medicine, New 
York City and Harrison Dept. of Surgical Re- 
search, School of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 
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Further exploitation of the differential clearance 
method developed by Goldring and Chasis showed 
that in more than 70% of 140 determinations at 
concentration of inulin or p-aminohippurate in any 
simultaneously collected specimen was practically 
identical for two kidneys in the same subject. This 
remained true during and following the adminis- 
tration of adrenaline intravenously despite the 
changed minute volume of urine flow. It also 
occurs in unilateral kidney disease if the tip of the 
ureteral catheter is placed distal to the lesion. 
Since the urine concentration (U) remains con- 
stant and since we maintain a constant plasma 
concentration (P), the urinary output (UV) and 
the clearance (UV/P) for each kidney vary di- 
rectly with the minute urine volume (V). It fol- 
lows that the ratio of the urinary volume per 
minute, right to left kidney, is equal to the right 
to left ratio of the inulin and p-aminohippurate 
clearances and also of the maximal tubular se- 
cretion of p-aminohippurate. These data add 
further support to the thesis that rarely is a 
non-functioning tubule attached to a normally 
functioning glomerulus or the converse. 


Cortical projection of postural impulses. WALTER 
A. Micxie* ano Hartow W. Apzes. Dept. of 
Anatomy, Emory Univ., Emory University, Ga. 
Studies of the cortical projection of auditory, 


vestibular, proprioceptive and tactile systems in 
cats have been made, using the evoked potential 
technique. Anesthetized animals were stimulated 
either by physiological means, when practicable, 
or with short electrical pulses at various points 
within these systems. Click stimulation of the 
auditory system has demonstrated that cortical 
response occurs outside the usually recognized 
acoustic areas, appearing as a separate area over a 
part of inferior portions of the anterior ectosylvian 
and anterior suprasylvian gyri. Electrical stimu- 
lation of the vestibular branch of the VIII cranial 
nerve yields a contralateral field of cortical re- 
sponses which lies in the same general area as the 
anterior auditory response. These impulses are 
apparently carried by fibers in the medial lem- 
niscus. Muscle twitches and stimulation at various 
positions within the proprioceptive pathways acti- 
vate two cortical fields, one which overlaps those 
of the auditory and vestibular projections. In 
addition, certain tactile stimuli have been shown 
to have projections within this composite area. 
The demonstration of a polysensory projection 
area, responsive to auditory, vestibular, proprio- 
ceptive and tactile stimulation, and having the 
characteristics of a primary projection, suggests 
that it may represent a field in which integration 
of stimuli for maintenance of spatial orientation 
occurs. 
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Relationship between polarographic protein wave 
height and total potential sulphydryl content of 
protein. G. J. Minar (introduced by L. B, 
Jaques). Dept. of Physiology, Univ. of Sas- 
katchewan, Saskatoon, Canada. 

The heights of both waves I and II of the polar- 
ograms of crystalline chymotrypsin, chymotryp- 
sinogen, pepsin, egg albumin and insulin are quite 
constant between electrolyte pu values of about 
3.5-8.5 in 1 molar ammonia buffer with 0.001 
cobaltic hexammine chloride. The wave heights 
vary from protein to protein, however, and seem 
to be directly proportional to the total potential 
sulphydryl content of each protein, i.e. the 
cysteine plus 2 x cystine content expressed as 10° 
gm. moles/gm. protein. The implications of this 
relationship and the effect of ultra violet irradi- 
ation of the protein on the relationship will be 
discussed. 


Effects of temperature upon resistance of guinea 
pigs to anoxia. James A. MILuer, JR., Faitu §. 
MILLER AND CaRoLyn B. Farrar (introduced 
by SrepHeN W. Gray). Dept. of Anatomy, 
Emory Univ. School of Dentistry, Emory Uni- 
versity, Ga. 

Since the oxygen requirements of living cells 
vary with temperature, the rationale for the stand- 
ard practice of warming asphyxiated infants is 
questioned. In previous studies (Miller 49a, ’49b) 
moderate cooling increased resistance of guinea 
pigs to asphyxia by 95% Nz + 5% COs. Present 
investigations cover the range from lethal heat to 
lethal cold. Cooling was by immersion in ice water, 
warming by exposure to radiant heat. The time of 
death of 202 asphyxiated neonatal animals was 
recorded at colonic temperatures between 45.2°C. 
and 10.9°C. Deaths from tezaperature occurred 
above 44°C. and below 19°C. A linear increase in 
survival of approximately 50%/10°C. decrease in 
temperature was recorded for the entire non-lethal 
temperature range (coefficient of correlation —.8). 
The shortest anoxic survival was 81 seconds at 
44.2°C., the longest 617 seconds at 14°C. Young 
adults (103) tested similarly showed a linear in- 
crease of 35%/10°C. decrease in temperature (co- 
efficient of correlation —.7). Deaths before experi- 
mentation occurred above 44°C, and below 16°C. 
The shortest survival was 57 seconds at 43.5°C., 
the longest 286 seconds at 15.4°C. Narcosis with 
sodium pentobarbital (Nembutal) increased the 
resistance to anoxia at each temperature tested. 
When tested in pairs, the cooler animals recovered 
from exposures lethal to warmer litter mates. 
These experiments show that each degree of 
temperature reduction increases resistance to as- 
phyxia until cold becomes lethal. (Supported in 
part by a grant from the Natl. Insts. of Health.) 
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Effects of parathyroidectomy, ergostanyl acetate 
and the antistiffness factor on nutritional 
muscular dystrophy in the rabbit. ANNE E. 
MiimaNn,* A. T. MItHoRAT AND Jutta B. Mac- 
KenziE.* Depts. of Psychiatry and Medicine, 
Cornell Univ. Med. College, New York Hosp., 
New York City. 

Nutritional muscular dystrophy, produced ex- 
perimentally in rabbits by means of the vitamin E 
deficient diet of Goettsch and Pappenheimer, has 
been shown to be cured or prevented by the 
administration of a-tocopherol and several of its 
derivatives. Nutritional muscular dystrophy 
which arises in guinea pigs maintained on the diet 
of Oleson is accompanied by the same symptoms 
as those seen in the rabbit; namely, by similar 
histological muscular lesions, by what has been 
described as stiffness of the leg joints but which 
, in reality, a partial immobilization due to 
shortening of the muscle-tendon unit, and by 
early death of the animals. These changes may 
be modified or prevented in the guinea pig by the 
administration of the antistiffness factor, and of 
ergostanyl acetate respectively. Therefore both 
substances have been assayed in dystrophic rab- 
bits, and both have been found to modify the 
course of the disease and to lengthen the life 
span of the animal. A disturbance in the metab- 
olism of calcium and phosphorous occurs in 
experimental muscular dystrophy which is similar 
to that seen in hyperparathyroidism. A study has 
been made of the effect of thyroid-parathyroid- 
ectomy, of thiourea administration, and of corti- 
sone on animals with muscular dystrophy. The 
results suggest that the secondary symptoms of 
dystrophy are alleviated by parathyroidectomy 
but the basic disturbance is not affected. 


1s 


Production of anemia in dogs with methylene 
blue. R. A. MitcHety* ano H. C. Struck. 
Dept. of Physiology and Pharmacology, Creighton 
Univ. School of Medicine, Omaha, Nebr. 

Anemia produced in dogs by methylene blue 
has been studied in an attempt to determine the 
mechanism. Six dogs, after normal hematological 
levels had been established, were given methylene 
blue, 3 dogs receiving daily intravenous doses of 
10 mg/kg., and 3 receiving 40 mg/kg/day orally. 
The red cell count in all dogs dropped to about 4 
million in 2 weeks. All dogs were then given oral 
doses of 100 mg/kg/day in divided doses. This 
caused the red count to drop to between 1.5-3.0 
million. The dogs were maintained at this degree 
of anemia for 3 months. The anemia was pro- 
portional to dosage, and withdrawal of the drug 
resulted in rapid recovery. Hemoglobin was be- 
tween 3 and 6 gm/100 cc. The erythrocytes were 
of normal size and shape but with pronounced 


AMERICAN PHYSIOLOGICAL SOCIETY 93 


polychromatophilia, with many nucleated red 
cells in the peripheral blood. The reticulocyte 
count varied between 10-25%, depending on the 
degree of anemia. The white count remained 
within normal limits in number and distribution, 
and only in the animals with the severest anemia 
was there a slight shift to the left. The cell fra- 
gility, icterus index, direct and indirect van den 
Bergh were all normal throughout the period of 
observation. Bone marrow studies have shown 
hyperplasia of the erythroid elements with a 
predominance of normoblasts. The dogs remained 
in good health and showed no weight loss. There 
was no jaundice or discoloration of the skin from 
methylene blue other than soilage from excreta. 


Species differences in effects of progesterone- 
testosterone propionate combinations on re- 
productive tracts of castrate female opossum 
and albino rat. Cuartes F. Morcan. Dept. 
of Physiology, Georgetown Med. School, Washing- 
ton, D.C. 

Progesterone administered alone in 1.0-mg. daily 
doses for 12 days to the castrate female rat results 
in an increase in the weight of the uterus and 
fallopian tubes as compared to the untreated 
castrate; whereas progesterone administered in 
l-mg. and 5-mg. daily doses for 12 days to the 
castrate female opossum results in a decrease in 
the weight of the reproductive tract as compared 
to the untreated castrate (Moraan, C. F. J. 
Clin. Endocrinol. 6: 468, 1946). T-propionate ad- 
ministered alone in 0.25-1.0 mg. daily doses for 
12 days stimulates the uterus of the rat and daily 
doses of 5 mg. stimulate the uterus of the opossum. 
Simultaneous administration of progesterone and 
T-propionate each in doses of 0.25-1.0 mg. per 
day for 12 days to castrate female rats results in 
an increase in weight but no greater than that 
produced by T-propionate alone. In the opossum, 
progesterone-T-propionate combinations each in 
l-mg. doses result in a synergistic action, with 
the Mullerian duct derivatives weighing four 
times those of the untreated castrate, and eight 
times those of the castrate treated with the same 
dosages of progesterone alone. In summary: /) 
In the opossum, progesterone alone causes re- 
gression of the reproductive tract; whereas in 
the rat, progesterone has a stimulating effect; 
2) T-propionate stimulates the reproductive tracts 
of both species; 3) progesterone and T-propionate 
synergize in the opossum but not in the rat; 4) 
in the opossum, progesterone apparently enhances 
the action of the androgens. 


Temperature and metabolism in some Wisconsin 
mammals. Peter R. Morrison AND FREp A. 
Ryser (introduced by C. N. Wootser). Depts. 
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of Zoology and Physiology, Univ. of Wisconsin, 

Madison. 

This study aimed to define the energy cost of 
temperature regulation in the cold for a number 
of small indigenous mammals. Metabolism was 
measured as oxygen consumption automatically 
recorded from a closed circuit system during 
contiguous periods of 5-15 minutes. Typical runs 
were composed of five 2- to 3-hour periods each 
at a different temperature ranging from 0°-30°C. 
Measurements on 13 species comprising more than 
10,000 individual measured periods were obtained 
in some 250 runs. Minimum values in generally 
quiet periods were chosen to represent muscular 
inactivity. When plotted against ambient tem- 
perature these values gave a linear relationship 
within the limits of variability. This could be 
reasonably well extrapolated to the body tem- 
perature at the abscissa in most cases. This implies 
that insulation was not changing and that a single 
constant, the slope of the line, defined heat loss 
per unit gradient at all ambient temperatures 
studied. The following average values for species 
expressed as cc.O2/gm/hr/°C were obtained: Mus 
(17 gm.),. 0290; Peromyscus (20 gm.), 0.218; Cle- 
thricnomys (24 gm.), 0.226; Zapus (25 gm.), 0.202; 
Blarina (30 gm.), 0.220; Eutamias (47 gm.), 0.166; 
Microtus (51 gm.), 0.139; Mustella (64 gm.), 0.152; 


Glaucomys (75 gm.), 0.090; Scalopus (100 gm.), 
0.085; Rattus (170 gm.), 0.092; Citellus (195 gm.), 
0.094; and Citellus (460 gm.), 0.047. Values in cc.- 


02/gm*/*/hr/°C., i.e. roughly corrected to equal 
surface area, were as follows respectively: 0.738; 
0.592; 0.652; 0.590; 0.684; 0.599; 0.516; 0.600; 0.380; 
0.395; 0.510; 0.428; and 0.363. The downward trend 
in this series could reflect the better insulating 
ability of the longer fur in the larger animals. 


Effect of experimental renal hypertension on 
experimental cholesterol atherosclerosis. W. G. 
Moss,* J. P. Kiery,* J. B. Neviuue,* J. E. 
Bourque* anp G. E. Wakeruin. Dept. of 
Physiology, Univ. of Illinois College of Medicine, 
Chicago. 

To clarify the controversial role of hypertension 
in the genesis and progress of arteriosclerosis, 11 
pairs of dogs, one normotensive and one hyper- 
tensive, were placed on the atherosclerosis pro- 
ducing diet of Steiner and Kendall. These pairs 
of dogs were killed after 24-94 months. The degree 
of atherosclerosis was graded 0 for no lesions to 
5 plus for numerous and severe lesions. Nine 
normotensive dogs were graded 0; one, 1 plus; 
and one, 4 plus. The last dog showed the highest 
average normotensive level (140 mm. Hg mean 
femoral pressure). Three hypertensive dogs graded 
0-1 plus had poor hypertensions (130-140 mm. Hg). 
The remaining 8 hypertensive dogs were graded 
2 plus to 5 plus and showed hypertensions from 
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130-280 mm. Hg. There was some correlation 
between the hypercholesterolemia and the severity 
of the atherosclerosis. In 6 of 9 dogs graded 2-5 
plus, hypercholesterolemia decreased during the 
period when atherosclerotic lesions were develop- 
ing. In 11 dogs graded 0, hypercholesterolemia 
continued elevated. Four of the 6 dogs graded 
4 and 5 plus had numerous atherosclerotic lesions 
in their renal arteries and showed sharp increases 
in their hypertensions one or more months before 
sacrifice. This further narrowing of the renal 
arteries probably caused the exacerbation in the 
hypertensions. Theseverity of thecoronary athero- 
sclerosis in the 6 dogs graded 4 and 5 plus sug- 
gested the possibility of producing experimental 
chronic myocardial insufficiency. 


Studies of residual air volumes at rest and during 
treadmill exercise. Hurtey L. Motiey anp 
JosEepH F. ToMASsHEFSKI.* Cardio-Respiratory 
Lab., Barton Memorial Div., Jefferson Hosp., 
and Dept. of Medicine, Jefferson Med. College, 
Philadelphia, Pa. 

The residual air volume obtained during tread- 
mill exercise (rate 2 mph, flat) with the oxygen 
open circuit method was compared with the 
resting supine measurement in 34 cases of pul- 
monary fibrosis and/or emphysema. A mean aver- 
age increase of 0.6% in residual air percentage of 
total lung volume (TLV) with a S.D. + 6.24% 
was observed. In 15 cases with the average resting 
residual air 44.8% of TLV (all above 35%) the 
increase with exercise was 1.4%, and in 19 cases 
with the average resting residual air 29.4% of 
TLV (all below 35%) the increase with exercise 
was 0.3%. In 6 cases with extensive emphysema 
and exhibiting a decrease in arterial oxygen satu- 
ration of 2.7% with step-up exercise, the exercise 
residual air volume was increased 6.8% of TLV, 
while in 8 other cases with a similar degree of 
emphysema, but showing an increase of 0.75% 
in arterial oxygen saturation with step-up exer- 
cise, the exercise residual air was decreased 9.2% 
of TLV. No correlation was noted in the non- 
emphysema group for the exercise residual air 
percentage of TLV with arterial O2 saturation. 
No apparent correlation was noted for changes 
in the exercise residual air volume with maximal 
breathing capacity, vital capacity, or the over-all 
evaluation of pulmonary function impairment. 
Changes in the residual air percentage of TLV 
with moderate exercise appear to be of small 
magnitude, even in extensive pulmonary insuff- 
ciency. 


Effects of experimental coronary occlusion oP 
phosphate fractions of the dog heart. A. G. 
Mutper, Witu1AmM J. MarsHa.u,* Tuomas C. 
LINDMAN* AND CHARLES D. Proctor.* Depl. 
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of Physiology, Stritch School of Medicine, Loyola 

Univ., Chicago, Ill. 

In these experiments the anterior descending 
branch of the left coronary artery of the dog heart 
was ligated. After a variable period of time, 
usually, 2 hours, the whole heart was rapidly 
removed (about 5 seconds) and immersed in an 
ether dry ice mixture. The portion of the heart 
suffering from the infarction was cut out for 
analysis. A portion of the non-infarcted left 
ventricle was also taken for analysis. These re- 
sults were compared with the results obtained in 
other normal dog hearts. The results show the 
total acid soluble phosphates to be somewhat 
reduced, the true inorganic phosphate to be 
somewhat increased, the adenosine polyphosphate 
fraction to be markedly reduced and the creatine 
phosphate fraction to be reduced. 


Polarographic study of plasma protein fractions 
and the ‘protein index.’ Orro H. Mi.uurr. 
Dept. of Physiology, State Univ. of New York 
Med. Center, Syracuse. 

In continuation of polarographic studies of the 
‘protein index’ (MtLuter anv Davis. J. Biol. 
Chem. 159: 667, 1945; Arch. Biochem. 15: 39, 1947; 
Am. J. Med. Sci. 220: 298, 1950) the following 
isolated fractions of plasma proteins have been 
investigated: V, IV-4, IV-1, III, II, and I. 
Changes in the polarographic wave height were 
followed as these fractions were subjected to 
mild alkaline digestion at room temperature for 
different periods of time. It was found that only 
fractions V, IV-1, and IV-4 produced a marked 
increase in wave height during the first 10-20 
minutes of digestion. All fractions showed an 
eventual decrease in wave height with time of 
digestion. These observations and the fact that 
the fractions IV represent only a small portion of 
the total plasma proteins lead to the conclusion 
that the growth of polarographic waves observed 
when whole plasma is submitted to similar treat- 
ment is largely caused by fraction V (albumin). 
Hence this fraction must be mainly responsible for 
variations observed in the polarographic ‘digest 
test’. On the other hand, analyses of sulfosalicylic 
acid filtrates of the various fractions following 
different periods of alkaline digestion show that 
fractions V, II, and I (albumin, y-globulins, and 
fibrinogen) do not contribute significantly to polar- 
ographic waves similarly obtained with whole 
plasma. Only protein fractions III, IV-1 and IV-4 
and some polypeptides present in fraction VI 
seem to be involved in this ‘filtrate test.’ These 
results explain why the polarographic protein 
index is often found to be an inverse function of 
the widely used albumin/globulin ratio. 
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Effect of insulin hypoglycemia on adrenal activity. 
J. Spencer Munroe (introduced by JAMEs 
CaMPBELL). Dept. of Physiology, Univ. of To- 
ronto, Toronto, Ontario, Canada. 

Moderate doses of insulin caused in rats an 
immediate rise in the ascorbic acid content of 
the adrenal glands. This effect lasted about 15 
minutes and was followed by a rapid and definite 
drop similar to that reported by Gershberg and 
Long. The initial level was regained in 6-8 hours. 
These effects were not observed when hypoglyce- 
mia was prevented by glucose. If, however, glucose 
was given to rats made hypoglycemic by insulin, 
an accelerated recovery of the ascorbic acid con- 
tent of the adrenals occurred, even when the 
amount of sugar was not enough to cause an ap- 
preciable rise of blood sugar. In alloxan-diabetic 
rats a fall of blood sugar level from 650-270 mg. 
% within 30 minutes of insulin injection, failed to 
change the adrenal ascorbic acid level. The adrenal 
ascorbic acid was unchanged in hypophysecto- 
mised rats, and only slightly decreased in adrenal 
demedullated rats when insulin was given, al- 
though the blood sugar was profoundly decreased. 
The nitrogen content of the adrenals was usually 
decreased by insulin in the normal animals during 
these experiments (6 hours). The fall appears 
to be greater in the adrenal demedullated ani- 
mals and was absent in the hypophysectomized 
group. Adrenal weight increased during these 
experiments, reaching a maximum within 30 min- 
utes of injection and gradually returning to 
normal, These results produced by insulin hy- 
poglycemia are consistent with the theory of 
the mechanism of adrenal cortical secretion de- 
scribed by McDermott, Fry, BroBecK AND Lona. 
Yale J. Biol. & Med. 23: 52, 1950. 


Studies on the biochemistry of Citellus. Xavier 
J. Musaccu1a* AND CHARLES G. WILBER. Bio- 
logical Labs., St. Louis Univ., St. Louis, Mo. 
This report covers a part of the work being done 

on the biochemical characterization of Arctic 

mammals. Previous studies indicate that the 
blood of Citellus barrowensis contains relatively 
large amounts of lipids. Well-fed, active ground 
squirrels in captivity had an average blood sugar 
level of 153 mg/100 cc. Specimens kept at the 
starvation level show a mean blood reducing- 
sugar value of 40 mg/100 cc. During hibernation 
the blood sugar increases more than threefold 
over the starvation level. Blood nitrogen values 
are significantly higher for Cittelus barrowensis 
than for man or other mammals, e.g. (in mg/100 
ec. serum), NPN, 65.1; urea N, 41.0; uric acid, 

4.0. These values are the same in squirrels recently 

captured, and in those held captive for over 1 

year. The amount of nitrogen excreted in the 

urine is not correspondingly high. Ground 
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squirrels kept on an ordinary laboratory diet 
excrete an average of 73.2 cc. of urine/24-hour 
period or about 100 cc/kg. body weight. The 
following average amounts of nitrogenous ma- 
terial (in mg.) are excreted daily: urea N, 89; 
uric acid, 1.0; creatinine, 1.3. 


Interrelationship of adrenal cortex and posterior 
pituitary. C. Susan NaGaREDA (introduced by 
Rosert Gaunt). Dept. of Zoology, Syracuse 
Univ., Syracuse, N. Y. 

In certain respects the hormones of the adrenal 
cortex and posterior pituitary are known to have 
antagonistic actions but the details of the inter- 
relationships involved are obscure. It was found 
in adult male rats that Pitressin in doses of 400 
or 100 mu caused adrenal cortical stimulation as 
judged by adrenal ascorbic acid depletion. Five 
mv of Pitressin, a dose with definite physiological 
effects (antidiuresis), did not cause measurable 
adrenal stimulation. It was concluded, therefore, 
that moderate doses of Pitressin do not cause 
‘compensatory’ adrenal activity. Another ap- 
proach to the problem was based on current ideas 
that the rapid diuresis which follows water ad- 
ministration requires for its occurrence the pres- 
ence of some cortical hormone and a suppression 
of ADH secretion. Water was given by stomach 
tube and adrenal ascorbic acid changes measured 
to determine if the induction of diuresis was as- 
sociated with definite adrenal stimulation. Three 
ml. of water per 100 sq. cm. of body surface (= 
approximately 5 ml/100 gm.) caused reduction of 
adrenal ascorbic acid. One-half that amount of 
water had no effect and larger amounts had 
greater effects. Normal saline solution, even in 
large dosage (up to 9 m1/100 sq. cm. body surface 
in 3 doses), did not reduce adrenal ascorbic acid. 
The effects of non-specific manipulative factors 
were controlled. It was concluded that a fairly 
heavy water load not only inhibits posterior 
pituitary secretion (as per Verney and others) 
but also stimulates the adrenal cortex, a factor 
presumably contributing to the diuretic process. 
Neither a light water load nor saline solution 
caused adrenal stimulation. 


Direct measurements of alveolar-arterial differ- 
ences in oxygen tension in man breathing 100% 
oxygen. GaBRIEL G. NaHAs AND Epwarp H. 
Mor@aNn (introduced by E. J. BatpEs). Mayo 
Fndn., Univ. of Minnesota, Rochester. 

With use of the Beckman mode] G2 oxygen 
analyzer, and the rotating platinum electrode as 
formerly described (MorGAN aND Nanas. Am. 
J. Physiol. Dec., 1950), oxygen tension in whole 
blood and in end expiratory air was measured in 
6 healthy persons breathing 100% oxygen in var- 
ious positions. Vital capacity, tidal volume, ex- 
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piratory reserve and blood pressure also were 
recorded. In the supine position, the average 
alveolar-arterial difference in oxygen tension was 
72 mm. Hg (range 32-130), and the ventilation 
rate 8.2 liters per minute (range 6.3-9.6). After 
2 minutes of 15 degrees backward tilt, the alveo. 
lar-arterial difference in oxygen tension averaged 
63 mm. Hg (range 20-121) and the ventilation 
rate 7.2 liters per minute (range 5.4-10.4). After 
5 minutes of 70 degrees of forward tilt, the ven- 
tilation rate rose to 9.8 liters per minute (range 
7.4-11.4) and the alveolar-arterial difference aver. 
aged 87 mm. Hg (range 37-155). When the persons 
walked for 3-6 minutes on a horizontal treadmill 
at 2 mph, the ventilation rate averaged 19.3 
(range 13.1-23.6) and the alveolar-arterial differ. 
ence in oxygen tension was 77 mm. Hg (range 
68-82). The concurrent alveolar CO:2 tension was § 
41 mm. Hg. The smallest oxygen gradient (2% 
mm. Hg, range 17-33) in relation to ventilation 
was obtained during hyperventilation in the sv- 
pine position (average ventilation rate 18 liters 
per minute, alveolar CO, tension 24 mm. Hg). 


Membrane potential changes at a single muscle 
end plate produced by acetylcholine. W1LL1Av 
L. Nastux. Columbia Univ. College of Physicians 
and Surgeons, New York City. 

Small quantities of acetylcholine have been 
applied to a single end plate of frog muscle by 
means of a microneedle of pore diameter measuring 
approximately 1 uw at the tip. The needle was 
filled with acetylcholine chloride solution (110 
mM/1.). For continuous recording of the resting 
potential the muscle cell was impaled with a fine 
microelectrode at a point 200 uw from the center of 
the end plate. As the acetylcholine-filled needle 
was advanced toward the end plate, a progressive 
depolarization of the muscle cell membrane re- 
sulted. When the depolarization amounted to 
about 20 mv. the position of the needle was fixed. 
During the succeeding 10-30 seconds the mem- 
brane potential usually remained within 2-3 mv. 
of this value although in a few cases the membrane 
showed a marked repolarization (8-10 mv.). When 
the needle was removed, the cell membrane re- 
polarized to a new level in approximately 12 
seconds and remained at this level for the re- 
mainder of the time of recording (1-4 minutes). 
The resting potential at this level averaged 82 mv. 
as compared with the control value of 91 mv. In 
a few experiments the end plate was depolarized 
to the extent of 36 mv. at which point repetitive 
action potentials were produced. Repetitive firing 
could be obtained in several successive trials by 
alternately moving the needle toward and away 
from the end plate. Attempts to depolarize the 
muscle cell membrane at a point distant from the 
end plate gave little or no result. 
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Inhibition of dimethyl-p-aminoazobenzene in- 
duced hepatomas. Dorotuy NeEtson*, Pau. 
Szanto* AnD A. C. Ivy. Dept. of Clin. Science, 
Univ. of Illinois College of Medicine, Chicago 
and Hektoen Inst., Chicago. 

Nutritional inhibitors of the hepatomas in- 
duced by feeding dimethyl-p-aminoazobenzene 
(DAB) are thought to influence the metabolism 
of the liver rather than that of the dye. There- 
fore we were interested in the tumor inhibiting 
effect of two preparations which stimulate hepatic 
regeneration. These substances are nucleic acid 
and the VioBin liver residue after the extraction 
of both fat and water soluble vitamins. We com- 
pared these with a liver extract containing the 
vitamin B complex and known to afford protection 
against DAB. Four groups of 20 adult rats re- 
ceived the following diets: the control diet con- 
tained casein (12), dextrin (42), sucrose (25), 
fortified corn oil (12), yeast (5), salt (4), DAB 
(0.06). The experimental diets substituted liver 
residue (28), extract (4), or nucleic acid (0.65) 
for equivalent dextrin. After 28 weeks half of 
the control animals had palpable tumors or had 
died with tumors. The experiment was continued 
for 4 additional weeks without the dye in the 
diets. The surviving animals were sacrificed and 
the pertinent tissues examined and preserved. 
As judged by the number and size of the tumors 
and the condition of the non-tumorous portion of 
the livers, the liver residue and the liver extract 
gave marked protection. The residue was some- 
what better than the extract but the difference 
was not statistically significant. The number of 
tumors in the animals receiving nucleic acid was 
only 18% less than the controls but they were 
very much smaller. 


Comparison of erythropoietic response in normal 
and adrenalectomized rats following hemor- 
rhage. Ropert NELSON (introduced by THomas 
H. Auuten). Dept. of Physiology, Columbia Univ. 
College of Physicians and Surgeons, New York 
City. 

The ability of bilaterally adrenalectomized rats 
to produce red blood cells was determined by using 
a hemorrhagic stress. Two cubic centimeters of 
blood per 100 gm. of body weight were removed 
by heart puncture from rats adrenalectomized 
approximately 19 days previously. Adrenalecto- 
mized animals were given 0.9% NaCl in their 
drinking water. The hematocrit and reticulocyte 
percentages were determined daily for 10-14 days 
following hemorrhage. Measures were taken to 
prevent undue blood loss as a result of sampling. 
Although in the adrenalectomized rats the average 
pre-hemorrhage hematocrit value was slightly 
lower than in the control animals, both operated 
and control animals restored their respective pre- 
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hemorrhage hematocrit levels within 10 days. 
Also the average reticulocyte responses were 
similar in pattern and magnitude. Adrenalectomy 
was confirmed by gross autopsy and histologic 
examination of suspected tissue. Under the con- 
ditions of this study there was no evidence that 
adrenalectomy impairs erythropoiesis following 
hemorrhage. 


Estrogen secretion by the testes. WARREN O. 
NeEtson. College of Medicine, Univ. of Iowa, 
Towa City. 

It has been contended by various workers that 
the site of estrogen production in the testis is 
the Sertoli cell (Huggins and Moulder, 1945; 
Teilum, 1950 and others). On the other hand recent 
studies by Elftman (1950) emphasized that Sertoli 
cell activity is related directly to sperm matura- 
tion and is probably nutritional. Material and 
observations have been assembled on 5 indivi- 
duals, ostensibly female, which bear on the prob- 
lem of the site of estrogen production in the testis. 
Each of these individuals showed feminine breast 
development and normal feminine body habitus. 
Three of them were married. Sexual hair and 
external genitalia were variable. Their gonads, 
present in the inguinal canal or abdomen, showed 
the gross and microscopic characteristics of testes. 
In no instance was spermatogenesis in progress; 
in three the Sertoli cells were in an essentially un- 
differentiated condition while in two, many of 
the Sertoli cells appeared to be reasonably normal. 
All showed numerous fully differentiated Leydig 
cells. Removal of the gonads was followed by a 
drop in the level of estrogen excretion and by 
estrogen withdrawal symptoms (breast, vagina 
etc.) Various histologic and histochemical studies 
suggest that if estrogen was being produced by 
these gonads the site of secretion is more likely 
to have been the Leydig cells than the Sertoli 
cells. This seems particularly probable in the 
three instances in which the Sertoli cells were 
undifferentiated. It is suggested that more evi- 
dence must be offered before the Sertoli cell can 
be considered to be a site of hormone production 
in the human testis. 


Direct inactivation of gonadotrophin thyrotrophin 
and prolactin by extracts of lithospermum ruder- 
ale. R. L. Noss, E. R. PLunKett* anp R. C. 
GrauaM.* Dept. of Med. Research, Univ. of 
Western Ontario, London, Ontario, Canada. | 
In addition to the marked inhibition of sepa- 

rately injected gonadotrophins, lyophilized water 

extracts of the plant lithospermum ruderale in 
one-fiftieth the amount cause almost complete 
inhibition when mixed in vitro and incubated for 

2 hours at 37°C. prior to injection. Pregnant 

mare’s serum gonadotrophin shows the most 

marked susceptibility to in vitro inactivation, 
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and when assayed on hypophysectomized im- 
mature female rats, shows no sign of activity 
remaining. The gonadotrophin of crude rat pitui- 
tary and pregnancy urine are also inhibited but 
to a lesser degree. Daily doses of a prolactin ex- 
tract, capable of more than doubling the crop 
gland weight of pigeons were markedly inhibited 
by mixing and incubating with 0.8 mg. of litho- 
sperm. Similar in vitro inhibition of thyrotrophin 
was obtained when assayed on the thyroid 
response of the young guinea pig. Other studies 
indicated that posterior pituitary extracts and 
insulin were unaffected by lithosperm, while 
adrenaline was inactivated. 


Retinal potentials during metabolic impairment. 
WERNER K. Noretit. USAF School of Aviation 
Medicine, Randolph Field, Tex. 

Specific effects of iodoacetate, azide and anoxia 
on mammalian retina enable demonstration that, 
a) the chain of reactions which supports the 
electroretinogram differs from that which main- 
tains the resting potential of the eye; b) the c- 
wave of the electroretinogram (or potentials cor- 
responding in time) and the resting poteftial 
are closely correlated with respect to size and 
polarity; c) the spontaneous optic nerve discharges 
are partly maintained by processes in the outer 
layers of the retina; and d) the transient rise of 
the resting potential induced by azide (Federation 
Proc. 9: 95, 1950) is associated with changes in 
spontaneous discharge rate depending, within 
limits, on properties of the fiber as revealed by 
the response to illumination. ‘On’-elements which 
show lasting discharges during illumination tend 
to respond with a small or moderate increase of 
their discharge rate during the rise of the resting 
potential and with a depression of discharge rate 
while the resting potential turns to decline. 
‘Off’-elements respond with an increase of dis- 
charge rate predominantly after the peak of the 
resting potential rise; but only a few of these 
elements exhibit a depression during the rising 
phase. With high doses of azide every fiber dis- 
charges more frequently during the declining 
phase. Illumination suppresses the discharge re- 
sponse during this phase and releases it after 
‘off’ whereby the effectiveness of suppression 
depends on the normal responsiveness of the fiber 
to photic stimulation. Pathways normally in- 
hibited by illumination may transiently become 
excitatory ones during a late phase of marked 
depression following a strong discharge response. 


Age differences in respiratory ventilation and 
oxygen consumption following standardized ex- 
ercise. ArtTHUR H. Norris,* Marvin J. 
YIENGST* AND NaTHAN W. Suock. Natl. Heart 
Inst., Natl. Insts. of Health, Bethesda, and Sec- 
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tion on Gerontology, Baltimore City Hosps., Balti- 

more, Md. 

Excess ventilation volume and oxygen consump. 
tion following exercise were measured in 5 subjects 
25-29 years of age, 5 aged 62-77, and 4 aged 80-85, 
Subject selection was based on ability to perform 
the work required and absence of clinical evidence 
of disabling cardiovascular disease. Arm exercise 
was performed on a calibrated ergometer with 
recumbent subject. Four amounts of work (135-600 
kg. m.) at a constant rate of 450 kg. m/minute and 
a constant amount of work (500 kg. m.) at four 
different rates (135-585 kg. m/minute) were per- 
formed by each subject on different days with 
continuous collection of expired air for 40 min- 
utes after exercise. The aged subjects were un- 
able to perform at work loads over 500 kg. m. 
and rates greater than 450 kg. m/minute. With 
increasing total work loads (constant rate) each 
age group showed greater increase in excess venti- 
lation than the next younger group and the old 
group showed greater increase in excess oxygen 
consumed than the two vounger groups in which 
excess O. was the same. Each group showed 
greater excess ventilation than the next younger 
group at all rates of work. With increasing work 
rates excess ventilation increased in the young 
and middle aged but was unchanged in the aged 
for the rates of work they could perform (450 kg. 
m/minute). The excess oxygen consumed dimin- 
ished with increasing work rates. The reduction 
was greatest in the oldest group. 


Effect of anoxia on intestine of albino and hooded 
rats. Davin W. Nortuup, Epwarp J. VAN 
LierE AND J. Ciirrorp Stickney. Dept. of 
Physiology, West Virginia Univ. School of Med- 
icine, Morgantown. 

Previous work (in press) has shown that a series 
of painful stimuli (electric shocks) decreased pro- 
pulsive motility of the small intestine in the al- 
bino rat but not in the hooded rat. It has also 
been previously shown (VAN Lierg, E. J., W. V. 
CRABTREE, D. W. Nortuup AND J. C. STICKNEY. 
Proc. Soc. Exper. Biol. & Med. 67: 331, 1948) that 
anoxia inhibits motility in the albino. In the 
present study hooded and albino rats were sub- 
jected to anoxia (simulated altitude 24,000 feet) to 
determine any difference in their response to this 
type of stress. Two hooded and two albino rats 
were given 2 cc. of an acacia-charcoal mixture by 
stomach; 5 minutes later one hooded and one 
albino were placed in the decompression chamber 
while the controls remained outside; after 35 min- 
utes of anoxia for the experimental rats the ani- 
mals were all decapitated and the length of small 
intestine traversed by charcoal was measured. 
There were 10 rats in each category. Average dis- 
tance traversed, in percentage of total length of 
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small intestine: albino controls, 71%; albino an- 
oxic, 49%; hooded controls, 73%; hooded anoxic, 
45%. There is no significant difference in the effect 
of anoxia on the propulsive motility of the small 
intestine in hooded and albino rats. 


Effect of veratrone on blood pressure and renal 
hemodynamics of normal and hypertensive dogs. 
Wi.ii1amM C. NuNGESSER,* AND Epwin P. Harr. 
Depts. of Physiology and Pharmacology, Univ. of 
North Carolina School of Medicine, Chapel Hill. 
A study is being made of the effects of veratrone 

(Parke, Davis & Co.) a non-alcoholic solution of 

veratrum viride alkaloids, on the circulation of 

normal and hypertensive dogs. The animals are 
unanesthetized trained female mongrels and the 
hypertensive dogs are of two types, neurogenic 
and renogenic. The drug is administered sub- 
cutaneously in doses of 0.025 mg. of alkaloid per 
kg. of body weight. Blood pressures are recorded 
from femoral artery punctures. Glomerular filtra- 
tion rate and effective renal plasma flow are meas- 
ured by clearance methods using exogenous creat- 
inine and p-aminohippurate respectively. In all 3 
types of dogs there is a significant fall in blood 
pressure beginning in less than one hour. Brady- 
cardia is usual but not invariable. The depressor 
effect is not due entirely to the cardiac slowing 
but reflects a vasodilatation as well. In the normal 
dogs and in the neurogenic hypertensives there is 
an increase in renal plasma flow and glomerular 
filtration rate, the consistency and magnitude of 
this effect being greater in the hypertensives. 

There is no definite trend in the changes in filtra- 

tion fraction in the normal animals, but in the 

neurogenic hypertensives there is usually a slight 
decrease. In the renal hypertensives the blood 
pressure fall and the bradycardia are more marked. 

The renal plasma flow and the glomerular filtra- 

tion rate decrease markedly in sharp contrast to 

the normal and neurogenic hypertensives and the 
filtration fraction usually decreases. 


Photodxidation of crystalline estrogens in the 
presence of flavins. JoserH F. Nyc,* Harry B. 
FRIEDGOOD, JOSEPHINE B. Garst* AND DoRoTHY 
M. Maron.* Depts. of Medicine and Physiolog- 
ical Chemistry, Univ. of California, Los Ange- 
les; California Inst. for Cancer Research, Los 
Angeles. 

Spectrophotometric data show that estrone, 
estradiol and estriol in aqueous alcoholic solution 
undergo marked changes in the ultraviolet region 
When these steroids are exposed to light in the 
presence of riboflavin or lumichrome. Our ex- 
periments also demonstrate that photoéxidation 
of estrone in the presence of riboflavin results in 
a large loss of its biological activity as determined 
by a modification of the Doisy vaginal smear 
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method. Other observations in this series of ex- 
periments have revealed that manganous chloride 
in a molar concentration of 10-? inhibits the photo- 
destruction of these naturally occurring estro- 
gens. The available evidence derived from the 
foregoing studies with crystalline estrogens sug- 
gests that current methods for the quantitative 
extraction from urine and blood of estrogens, 
and possibly other steroid substances, may be 
subject to errors which have been overlooked 
heretofore. 


Some pharmacological effects of N 3-4-5 tri- 
methoxyphenylethyl mescaline. Maurice C. 
OLIviIER (introduced by C. H. Turengs). Dept. 
of Pharmacology, Univ. of Southern California 
Med. School, Los Angeles. 

On the urethanized rat, bis (3-4-5 trimethoxy- 
phenylethyl) amine hydrochloride, injected in- 
travenously in doses of 3.38 mg/kg., was found to 
reverse or inhibit the pressor effect of small doses 
(1-5 ug/kg.) of epinephrine injected intravenously. 
It also inhibits the pressor effects of l-arterenol. 
It was noted that 4 to 8 times the amount of |-ar- 
terenol had to be administered to obtain the same 
blood pressure increase as with l-epinephrine. 
On the isolated small intestine of the rat, the com- 
pound was found to have an inhibitory effect on 
the relaxing action of epinephrine when admin- 
istered prior to the latter substance. It was also 
found to prevent the characteristic rapid contrac- 
tion of the isolated rat ventricle strip when ad- 
ministered before doses of epinephrine which 
otherwise would initiate this type of contraction. 
The Lbs of the compound in mice injected intra- 
venously was found to be 120 mg/kg. 


Oxidations mediated by normotensive and hy- 
pertensive tissues. NorMAN S. OLSEN. Hyper- 
tension Div., Washington Univ. School of Med- 
icine, St. Louis, Mo., and Research Lab., Thayer 
VA Hosp., Nashville, Tenn. 

Previous studies on the metabolism of renal and 
other tissues of hypertensive animals have given 
contradictory results. In the present investiga- 
tion rats were made hypertensive by constriction 
of the left renal artery. The oxygen uptake of 
homogenates of both kidneys of hypertensive 
animals did not differ from normotensive values. 
However, the oxygen uptake of left kidney (con- 
stricted) homogenates was significantly lower than 
normal, while homogenates of right kidneys of 
hypertensive animals were somewhat above the 
normal. This difference can be partially explained 
on a chemical and histological basis. Added amino 
acids and their corresponding amines as sub- 
strates were oxidized to a lesser extent by homo- 
genates of hypertensive kidneys than correspond- 
ing homogenates from normotensive kidneys. 
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Using liver preparations no differences were noted 
in any of the parameters for the two groups of 
animals. These results will be discussed in rela- 
tion to various theories of renal hypertension. 


Effect of total sympathectomy on hemoglobin pro- 
duction of dogs. Peter D. Oranovats* AND 
Wa ter S. Root. Depi. of Physiology, Columbia 
Univ. College of Physicians and Surgeons, New 
York City. 

Normal and sympathectomized dogs fed a stand- 
ard diet to which iron was added, were maintained 
in a constant anemic state by frequent bleedings 
(Whipple’s method) for periods of 3-4 months. 
The hemoglobin concentration in both groups of 
animals was reduced from 13,5-18.4 to the anemic 
level 6.8-8.1 gm/100 cc. of blood. Hemoglobin, 
hematocrit and plasma proteins were measured 
every other day. Hemoglobin was estimated spec- 
trophotometrically as acid hematin being read 
against a standard, prepared from normal dog 
blood of known oxygen capacity (Van Slyke). 
Blood volumes and body weight were determined 
regularly. Sympathectomies were done as de- 
scribed by Cannon. Four to 6 weeks after the final 
operation the animals had regained their pre- 
operative hemoglobin and hematocrit values. 
These dogs were bled as described above. Then, 
the completeness of sympathectomy was tested 
by occluding the exposed carotid arteries. The 
absence of an increase in blood pressure was taken 
as evidence that sympathetic regeneration had 
not occurred. In calculating the hemoglobin pro- 
duction, the results of the first month of bleeding 
were not included. The 5 anemic, non-sympathec- 
tomized dogs show a mean hemoglobin production 
of 0.59 gm/kg. body weight/day compared with a 
mean value of 0.55 gm/kg. body weight/day pro- 
duced by the 5 sympathectomized animals. 


Effect of cortisone and DCA on Na” transport 
in normal dogs. R. R. Overman, A. K. Davis* 
AND ANNE C, Bass.* Div. of Physiology, Univ. 
of Tennessee College of Medicine, Memphis. 
Measurements of the following variables were 

made in 1) 6 normal dogs, 2) 4 normal dogs given 

5.0 mg/kg/day of cortisone for 7 days and 3) 5 

normal dogs given 0.5 mg/kg/day of DCA for 

7 days: total Na, K, Cl and H:O concentrations 

in plasma, packed erythrocytes, liver, muscle, 

heart, gut, spleen, lung, skin, brain and (Na only) 

bone; Na*‘ concentrations 1 minute following i.v. 

injection of 1 millicurie Na*‘ and at 6-minute in- 

tervals thereafter for 30 minutes in plasma and 
packed erythrocytes; Na*‘ concentrations in the 
tissues listed above 30 minutes after Na*‘ injec- 
tion; plasma volume, SCN volume and hemato- 
crit. Average ionic concentrations in these groups 
in mEq/1. were as follows: cortisone series—plasma 


FEDERATION PROCEEDINGS 


Volume 10 


Na 142, K 4.5, Cl 109; erythrocyte Na 113, K 5.8, 
Cl 70; DCA series—plasma Na 153, K 3.5, Cl 113; 
erythrocyte Na 125, K 5.2, Cl 62. The erythrocyte 
Na turnover rates were increased 42% in the cor- 
tisone series and 45% in the DCA group. Relative 
specific activity figures for each tissue listed above 
indicated that the tissue Na turnover rate per 
unit of Na is uniformly reduced in normal dogs 
whether they receive cortisone or DCA. Quanti- 
tatively, however, large differences were found 
between the 2 series. The average percentage re- 
duction in relative specific activity of tissues in 
the DCA series was 21 (range 11-44) while that of 
the cortisone group was but 10 (range 4-16). 


Effect of cortisone and DCA on Na* transport in 
adrenalectomized dogs. R. R. Overman, A. K. 
Davis* AND ANNE C. Bass.* Div. of Physiology, 
Univ. of Tennessee College of Medicine, Memphis. 
Measurements of the variables listed in the pre- 

ceding abstract were made in 1) 5 adrenalecto- 

mized dogs given 5.0 mg/kg/day of cortisone for 

7 days and 2) 5 adrenalectomized dogs given 0.5 

mg/kg/day of DCA for 7 days. Average ionic con- 

centrations in these groups in mEq/]. were as 

follows: cortisone series—plasma Na 138, K 5.7, 

Cl 103; erythrocyte Na 111, K 5.9, Cl 62; DCA 

series—plasma Na 144, K 3.2, Cl 114; erythrocyte 

Na 114, K 4.7, Cl 74. The erythrocyte Na turnover 

rate was reduced 15% in the DCA series and in- 

creased 12% in the cortisone group. Among the 
variables measured there were other instances of 
essentially opposite actions of the 2 hormones and 
many indications that the various tissues are 
affected differently—both quantitatively and 
qualitatively by DCA and cortisone. Thus, while 

DCA produced increments in tissue Na in liver, 

heart and lung, cortisone produced reductions. 

In spleen, the opposite occurred. And although 

DCA increased the Cl space of liver and reduced 

it in muscle, cortisone reduced the Cl space of 

liver and increased that of muscle. Relative speci- 
fic activity figures indicate that with the excep- 
tion of spleen and bone, an average increase of 

11% in tissue Na turnover rate per unit of Na oc- 

curred (range 6-19) in the DCA series. Cortisone 

produced without exception a reduction in tissue 

relative specific activity (average reduction 18%, 

range 5-46). 


Fluid balance studies in gut, muscle and skin of 
rats after total body x-radiation. E. E. Painter 
AND M. A. Cootry.* Dept. of Physiology, Univ. 
of Illinois College of Medicine, Chicago. 
Analyses of gut, muscle and skin of 220-gm. 

Sprague-Dawley male rats before and after a sin- 

gle dose of total body x-radiation (LD5) indicate 

that these tissues show no similarity in degree 
or direction of their electrolyte changes (based 
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on plasma and tissue Na, K, Ci, HO). In gut 
after radiation there is a rise in extracellular 
space and a fall in intracellular space associated 
with a fall in intracellular K. In muscle, not as 
severely damaged as gut after radiation, there is 
a decrease in extracellular space and a slight rise 
in intracellular space with no significant change 
in intracellular K. In skin there is a decrease in 
intracellular K, but no change in the fluid com- 
partments. To what extent cellular breakdown 
per se rather than alteration in endocrine func- 
tion accounts for these findings is being investi- 
gated. All data were based upon 10 animals or 
more and statistically handled. 


Conventional methods compared with an absolute 
method for pressure transducer response meas- 
urement. JOHN PARNELL, E. L. BECKMAN AND 
Tuomas Perrce (introduced by J. R. Poprrn). 
Moore School of Electrical Engineering and 
Dept. of Physiology, School of Medicine, Univ. 
of Pennsylvania, Philadelphia, and Aviation Med. 
Acceleration Lab. Naval Air Development Cen- 
ter, Johnsville, Pa. 

The two common methods of pressure trans- 
ducer evaluation are: 1) the amplitude-frequency 
response to a pressure, sine wave, and 2) the re- 
sponse to a pressure step function. In the first 
method, the response of the test transducer to a 
pressure sine wave is measured. The sine wave is 
obtained from a reproducer and is monitored by 
a transducer of assumed calibration. In the second 
method, the response of the system to a step func- 
tion is measured. The amplitude-frequency char- 
acteristic may be calculated from the step func- 
tion data if it is assumed that the system has but 
one degree of freedom. This assumption is not 
always valid. A method for absolute calibration of 
pressure transducer systems based on the appli- 
cation of the reciprocity theorem was developed 
by scientists working with underwater sound 
radiation and detection during the last war. The 
Navy Underwater Sound Reference Laboratory 
is equipped for the absolute calibration of under- 
water sound apparatus. Absolute calibration of 
several physiological pressure transducer systems 
was obtained using these facilities. Besides the 
absolute calibration, each system was calibrated 
by the two conventional methods insofar as was 
possible. The amplitude-frequency characteristics 
obtained using conventional methods were in 
general agreement with those obtained using the 
absolute method. 


In vitro inactivation of cortisone by tissues of 
normal and stressed adrenalectomized rats. 
Kart E, Pascuxis, A. CANTAROW AND D. 
Bor.y.*Jefferson Med. College, Philadelphia, Pa. 
The fact that stress increases the requirement 
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for adrenocortical hormone is generally recog- 
nized. How this extra amount of cortical hormone 
is used is, however, unknown. It is frequently 
stated, although without adequate evidence, that 
the rate of ‘utilization’ of cortical hormones is 
increased under conditions of stress. Data are 
presented in this paper on the ‘inactivation’ in 
vitro of compound E (cortisone) by tissue slices 
and tissue homogenates from normal and from 
adrenalectomized stressed rats. Tissues were in- 
cubated with cortisone and the latter was ex- 
tracted and assayed by the mouse-liver glycogen 
method of E. Venning. Boiled tissue incubated 
with cortisone served as a control. In contra- 
distinction to the preponderant role of the liver 
in inactivating estrogens and androgens, other 
tissues, such as striated muscle (diaphragm) and 
brain, appear to be as effective as liver in inac- 
tivating cortisone. Under the conditions of our 
experiments 15-35% of the activity of cortisone 
is lost. The activity of liver homogenates does not 
differ significantly from that of slices; addition of 
DPN does not increase the activity of liver homo- 
genates. The activity of tissues from stressed 
adrenalectomized animals, appears to be of the 
same order of magnitude as that of normal ani- 
mals. 


Studies on progesterone metabolism in cases of 
liver disease. K. E. Pascuxis, A. CANTAROW 
AND W. P. Havens, JR.* Jefferson Med. College, 
Philadelphia, Pa. 

Six patients with severe hepatic disease received 
progesterone, 100 mg. daily, for 3-4 weeks by in- 
tramuscular route. Urinary pregnanediol was de- 
termined by the method of Sommerville and Mar- 
rian at about weekly intervals. The excretion 
appeared to be high, in one instance 52 mg. in 
24 hours. The ‘17-ketosteroid’ excretion was de- 
termined before and during treatment, using the 
method of Callow and Callow. In 3 of the 6 cases, 
Zimmerman positive steroids were increased, with 
appreciable increase in the free moiety. Two pa- 
tients, one with cirrhosis and one with rheumatoid 
spondylarthritis, received 100 mg. progesterone 
daily intramuscularly on 3 successive days. Preg- 
nanediol excretion was determined before, and for 
9 days after injection. The total recovery was 46% 
of the injected progesterone in the cirrhotic and 
45% in the arthritic. Total excretion of pregnane- 
diol is even higher, since excretion levels were 
still found high on the 9th day. The high recov- 
ery of pregnanediol in the arthritic confirms sim- 
ilar findings by Marrian and Sommerville; we 
observed a similarly high excretion in hepatic 
disease. This suggests that the metabolism of 
pregnanediol is impaired in the presence of he- 
patic disease. Formation of pregnanediol from 
progesterone is perhaps either unimpaired, or a 
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small impairment may be masked by the impaired 
degradation and consequent increased excretion 
of pregnanediol. The increase in Zimmerman posi- 
tive steroids suggests the possibility that 20- 
ketosteroids such as Pregnane 3 (a)-ol-20-one are 
formed in detectable amounts. The increase of the 
free moiety is similar to the increase of free 17- 
ketosteroids found by us in cases of hepatic dis- 
ease after administration of testosterone. 


Studies on differential circulatory effects of carbon 
dioxide. Joun L. Patrerson, Jr., Epwarp J. 
Waits anD Mary V. McPuaut (introduced by 
JouHN Haxp1). Emory Univ. School of Medicine, 
Atlanta, Ga. 

The vascular effects of high concentrations of 
carbon dioxide are believed to be due to chemo- 
receptor and vasomotor center stimulation .to- 
gether with a more direct action upon blood ves- 
sels themselves. In the present studies on dogs, 
the attempt was made to separate these actions 
by the use of tetraethylammonium chloride 
(TEAC) in dosage sufficient to cause complete 
ganglionic blockade. In 24 experiments, the effects 
of inhalation of the mixture: (5% CO:e, 21% Oz, 
74% Nz) as compared with room-air control ob- 
servations, on arterial pressure (electromanom- 
eter), blood flow in the hind limb (air plethys- 
mograph) and cardiac output (T-1824 dye) were 
determined. In the chloralosed animals not given 
TEAC, carbon dioxide regularly produced a rise 
in mean arterial pressure of from 3-25 mm. Hg, 
and a fall in limb flow varying from 6-50%. Car- 
diac output either fell slightly or was unchanged. 
In the animals given TEAC, carbon dioxide pro- 
duced some opposite effects (determinations dur- 
ing stable TEAC effect considered as baseline): 
a fall in arterial pressure of from 4-23 mm. Hg; 
a rise in limb flow of 8-84%. Cardiac output usually 
fell moderately. These studies suggest that, in a 
sense, the ‘direct’ action of CO, and that mediated 
by nervous mechanisms are in competition. The 
fall in cardiac output with an associated rise in 
limb flow suggests the ‘direct’ dilatory effect of 
COz on limb vessels must not be representative 
of the entire vascular system. 


Relation of motor to secretory function in stom- 
ach of fish. T. L. Parrerson. Hopkins Marine 
Station, Stanford Univ., Pacific Grove, Calif., 
and Wayne Univ. College of Medicine, Detroit, 
Mich. 

This report is one of a long series of phylogenetic 
studies on the comparative physiology of the gas- 
tric motor mechanism of vertebrate and inverte- 
brate animals. A sedentary, marine fish, the bull- 
head or cabezone (Scorpaenichthys marmoratus), 
one of the most common of the shallow-water scul- 
pins was used. Following anaesthetization, each 
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fish was stomostomized and placed separately in an 
aquarium containing fresh, aerated, running sea 
water. Gastric motility studies (balloon method) 
previously reported have shown that the digestive 
and hunger motility of this fish is of a continuous, 
rhythmical type, the contractions being some- 
what stronger during digestion than during hunger 
peristalsis. A definite periodicity does not exist 
although there is a modified type. In the present 
investigation, both the motor and secretory func- 
tions of the stomach were synchronously and 
graphically recorded. The usual balloon method 
was employed for registering the gastric motility 
and the gastric secretion was conveyed through 
a rubber tube with perforations at the stomachic 
end to a drop recorder and receptacle for collec- 
tion and testing of the gastric juice. The existing 
experimental conditions here, because of the char- 
acter of the dual recording, must of necessity lead 
to a restricted space for movements of the ca- 
bezone but this does not seem to effect the well 
being of the fish which is probably due to its 
sedentary nature. With this new technique, gas- 
tric motility and gastric secretion may be syn- 
chronously recorded, the secretion running paral- 
lel to the motility periods. 


Acute hemorrhagic pulmonary edema from hypo- 
thalamic lesions in rats. Harry D. Patton anp 
J. E. GamsBue.* Dept. of Physiology and Bio- 
physics, Univ. of Washington School of Medicine, 
Seattle. 

Bilateral electrolytic lesions in the rostral hy- 
pothalamus produced fatal hemorrhagic pulmon- 
ary edema in 18 rats and marked pulmonary path- 
ology in 15 other rats sacrificed 24 hours post- 
operatively. The former usually died within 8 
hours after recovery from anesthesia (Evipal); 
the final crisis was often explosive with copious 
discharge of pink-tinged, frothy fluid from the 
respiratory passages (1.5-2.4 cc.). (A proteina- 
ceous pleural effusion was found in 7 animals.) The 
lungs were dark red and swollen; the cut surfaces 
exuded fluid. In most fatal cases all lobes were in- 
volved; in sacrificed rats the discoloration was 
often distributed irregularly. Microscopic exam- 
ination showed distention of the alveoli and peri- 
vascular spaces with erythrocytes and fluid. Dry 
and wet lung weights and lung weight/body weight 
ratios were significantly greater than mean values 
for 72 control animals with non-edemagenic hy- 
pothalamic lesions. The pulmonary changes were 
not secondary to hyperthermia; some rats with 
normal or subnormal body temperatures developed 
edema. Thirteen rats with postoperative hyper- 
thermia and 10 rats with diathermy-induced hy- 
perthermia showed only mild discoloration and 
congestion of the lungs. The brain lesions in most 
of the edematous animals were in the preopti¢ 





inta 
pere 
arat 
store 
trea’ 
acet: 
hype 
tomi 
tiall: 
mg. 
anim 
10 ug 
in a 
gona 
anim 
Prog 
in m 
teror 
pregt 
effect 
bet w 
tropi 
perer 
were 
aceta 
adrer 
velop 
tropii 


Reve 
suc 
din 
FR: 
Bal 


March 1961 


region overlying the rostral half of the chiasm and 
centering a millimeter from the midline. In 4 
edematous animals with asymetrical caudal le- 
sions, one midline needle tract damaged the peri- 
ventricular system bilaterally. This suggests that 
the executant fibers course caudally near the ven- 
tricle. Study of brains from animals with non- 
edemagenic hypothalamic lesions demonstrated 
that neither bilateral damage bordering the pre- 
optic region nor unilateral preoptic damage pro- 
duced pulmonary edema. 


Relationship of pituitary and adrenal cortex to 
ovarian hyperemia reaction in the immature rat. 
R. W. Payne (introduced by R. O. GrREEpP). 
Ziskind Research Lab. of New England Center 
Hosp. and Dept. of Medicine, Tufts College Med. 
School, Boston, Mass. 

Adrenalectomy prevented the rapid hyperemia 
response of the immature rat ovary to both human 
chorionic gonadotropin and a gonadotropic an- 
terior pituitary extract. Cortisone acetate re- 
stored this response to both substances. Hy- 
pophysectomy prevented the ovarian hyperemia 
response to chorionic gonadotropin in doses as 
high as 500 times the minimal effective dose for 
intact animals but did not abolish ovarian hy- 
peremia in response to the anterior pituitary prep- 
aration. Cortisone acetate and corticotropin re- 
stored the effect in hypophysectomized animals 
treated with chorionic gonadotropin. Cortisone 
acetate alone in doses of 1.25 mg. did not produce 
hyperemia of the ovary in intact, adrenalec- 
tomized, or hypophysectomized animals. A par- 
tially purified corticotropin in doses as high as 10 
mg. did not produce ovarian hyperemia in intact 
animals. Cortisone acetate in doses as small as 
10 ug. restored the ovarian hyperemia potentiality 
in adrenalectomized animals treated with both 
gonadotropins used and in hypophysectomized 
animals treated with chorionic gonadotropin. 
Progesterone in oil and desoxycorticosterone in oil 
in much larger doses produced this effect. Testos- 
terone proprionate in oil, stilbestrol in oil, and 
pregnenolone as an aqueous suspension were in- 
effective in doses as high as 2.5 mg. No synergism 
between cortisone acetate and chorionic gonado- 
tropin was shown in intact animals as subhy- 
peremic doses of human chorionic gonadotropin 
were not potentiated by large doses of cortisone 
acetate. The evidence presented indicates that the 
adrenal cortex conditions the ovary for the de- 
velopment of hyperemia in response to gonado- 
tropins. 


Reversible inactivation of crystalline urease, brain 
succinoxidase and rat brain respiration by 2,4- 
dinitrophenol. C. N. Petss (introduced by F. E. 
FRaNKE). Dept. of Biology, Johns Hopkins Univ., 
Baltimore, Md. 
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Crystalline urease, dissolved in 2 X 10-'m 
dinitrophenol (DNP) to give a solution containing 
16,000 gamma urease/ml., shows no demonstrable 
urease activity when measured manometrically in 
acetate buffer at pH 5.0. Control solutions, pre- 
pared in water and suitably diluted, yield Qco, 
values of 2400-2900. Dilution of the totally in- 
activated urease with water, thereby reducing 
urease concentration to a measurable level in the 
respirometer flask, and reducing DNP concen- 
tration to 2 X 10-4, results in reactivation of 
urease, with Qco. values of 2200-2800. Similar 
results have been obtained using various concen- 
trations of urease, and varying degrees of inactiva- 
tion by modifying DNP concentration. Whole rat 
brain was soaked in ice-cold water containing 
2 X 10-*m DNP for a period of 10 minutes. The 
brain was then homogenized in the same solution; 
the succinoxidase Qo. was 16. The other half of 
the brain was washed several times and then 
homogenized in cold water. The resultant Qo. 
for succinoxidase was 37. Control Qo.’s ranged 
from 39-41. Thus, DNP inhibition of brain suc- 
cinoxidase is reversed 90-95% by washing. Rat 
cerebral cortex slices, soaked 20 minutes in Ringer 
solution containing 2 X 10-’m DNP, and suspended 
in this solution in respirometer flasks, show no 
oxygen uptake. Slices treated identically, and then 
washed repeatedly with cold DNP-free Ringer 
solution, gave a Qo, of 5-6. Control slices have a 
Qo. of 10-11. This indicates about 50% reversal of 
DNP inhibition of rat cerebral cortex respiration 
by washing. 


Regional rates of cutaneous insensible perspira- 
tion. C. N. Peiss,* A. B. Herrzman, W. C. 
RANDALL AND H. E. Eperstrom. Dept. of 
Physiology, St. Louis Univ. School of Medicine, 
St. Louis, Mo. 

Regional evaporative rates from shaved skin 
areas were measured by the desiccating capsule 
technique on nude subjects exposed to an oper- 
ative temperature of 27°C. (‘still’ air). Absence of 
detectable sweating in the observed areas was 
verified by the iodine-starch-paper technique; on- 
set of sweating was indicated simultaneously by 
the two methods. Low rates (.007 mg/cm?/min.) of 
the movement of water of diffusion are exhibited 
uniformly over the skin of the arm, leg and trunk; 
high rates are shown on the palm (.07-.15), sole 
(.05) and face (.04). Palmar evaporation without 
indication of sweat gland activity may take place 
at rates comparable to free thermoregulatory 
sweating in such areas as the calf and thigh. Calcu- 
lation of total cutaneous insensible perspiration 
from the weighted (DuBois weighting) regional 
rates yields values (6.8 kg. cal/m?/hr.) closely 
approximating those estimated from losses of 
body weight (BuRcH AND Winsor). Values higher 
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than this are accompanied by demonstrable sweat- 
ing. The rates of water of diffusion correlate with 
local blood supply. The application of diffusion 
theory to the calculations of surface vapor pres- 
sures in the absence of liquid water and the per- 
formance of the desiccating capsule technique will 
be discussed. (Aided by contract with the Air 
Materiel Command, Army Air Forces). 


Effect of g upon absorption of P*? in the monkey. 
VY. A. Pertzorr (introduced by 8. W. Britton). 
Physiological Lab., Univ. of Virginia, Charloites- 
ville. 

The moneky, Macacus rhesus, was injected i.p. 
with 10 ue. of P*. The rate of absorption and ap- 
pearance in the blood stream was measured by a 
G.M. counter fixed over the anterior surface of the 
wrist, the animal being supine with both fore- 
limbs extended above the head. Comparative runs 
were made with the animal at rest and under the 
influences (20 minutes) of a gravitational field 
(centrifuge). It was found that 1 g has no influence 
upon this rate. Two g lowered the rate of absorp- 
tion by a factor of about 4. Epinephrine (0.2 ce. 
1/1000 i.p.) lowered the rate of absorption by a 
factor of about 2. Injection of histamine had no 
effect. 


Conditioning of human heart rate to graded 
degrees of muscular tension. JoHN E. PETERS* 
AND W. Horstey Gantt. Pavlovian Lab., Johns 
Hopkins Univ., Baltimore, Md. 

Previous experiments from this laboratory 
(Federation Proc. 7, 1948) showed cardiac increase 
during muscular activity in the human propor- 
tional to degree of muscular tension. In the present 
experiments, maximal exertion in 11 subjects was 
determined by a hand dynamometer. Three differ- 
ent colored lights indicated to the subjects 
whether to exert maximum, one-half maximum, 
one-sixth maximum exertion as shown on the 
dynamometer after 10 seconds’ duration of the 
appropriate light. After some repetitions of light 
plus exertion the subjects developed conditioned 
heart rates; 8 showed an increase (see table), 3 a 
decrease during the signal for exertion. 


MAXIMUM TENSION 4 MAXIMUM | 4 MAXIMUM 
Control CR UR/ Control CR UR! Control CR UR 


Av. heart | 
rate 82.0 87.5 102.11 78.5 823 94 | 79.3 825 848 


The subjects characterized by deceleration had 
only a slight decrease and about the same to all 3 
tensions—2-4/minute. Conclusion: a cardiac con- 
ditional reflex can be established in humans to 
exertion as readily as in dogs to pain or food; it is 
in proportion to the exertion that the conditional 
signal represents. Human subjects as well as dogs 
fall into two types: a majority show accelerated 
cardiac conditional reflexes; a few show de- 
celerated cardiac conditional reflexes. 
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Participation of the veins in active regulation of 
circulation. Lyste H. Peterson. Dept. of Physi- 
ology, Med. School, Univ. of Pennsylvania, Phila- 
delphia. 

This investigation was designed in an attempt to 
obtain quantitative information regarding the 
extent to which the vein walls themselves con- 
tribute actively to the regulation of the circula- 
tion. The approach has been to induce within the 
vein a pressure wave by injecting a pulse of a 
known volume of saline in a known time period. 
The volume pulse is introduced into the vein 
through a catheter and the resulting pressure 
pulse wave shape, its transmission and distortion 
are recorded from two additional catheters lying 
in various related segments of the vessel. The 
volume-time relationships of the volume pulse are 
of importance in forming an analyzable pressure 
pulse. In this procedure the volume-pressure ratio, 
pulse wave velocity, venous pressure and venous 
pulse is recorded in various segments. From these 
data one should obtain information indicative of 
changes in distensibility (tone), volume and flow 
relationships in the vein. To date this technique 
has been limited to the great veins of anesthetized 
dogs, however, it appears practicable for use in 
man. The pulse wave velocity varies between 0.5 
and 1.0 meters per second. In addition to the 
respiratory variations in the characteristics men- 
tioned above, there appear to be low frequency 
undulations. Hemorrhage studies are preliminary 
and the correlation of venous changes with other 
events have not been completed, however, there 
appear to be marked alterations in the character- 
istics of the venous walls. Following death, rapid 
and marked changes occur indicating an increased 
distensibility. 


Stimulation of acid secretion by infusion of acetyl- 
choline into arteries of the fundus of the 
stomach. LEo PEvsNER (introduced by Guapys 
Bucuer). Dept. of Clinical Science, Univ. of 
Illinois College of Medicine, Chicago. 

Several investigators have reported that in- 
fusion of acetylcholine (ACh) solution into arteries 
supplying the greater curvature of the stomach 
evokes an alkaline mucoid secretion. In the present 
study these experiments were repeated in dogs and 
a dose range was found which consistently evoked 
a watery secretion containing acid. The technique 
included complete separation of the pyloric gastrin 
secreting portion of the stomach from the fundus 
with closure of the former and cannulation of the 
latter. A branch of the splenic artery was then 
isolated. The animal was allowed to recover and 4 
day or two later the isolated artery was drawn 
out through the incision, cannulated and infused 
with ACh solutions by means of a motor driven 
pump at a rate of 120 cc/hour. Doses ranging from 
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0.006 through 0.6 mg/hour produced acid secretion 
whereas higher doses resulted in inhibition and 
return to mucoid consistency. Maximal acid secre- 
tion was obtained at 0.06 mg. of ACh/hour. The 
maximal rate of secretion ranged from 22-86 cc/ 
hour and free acid concentration from 13-120 
mEq/liter. Returning from higher inhibiting doses 
to the stimulating dose range again evoked acid 
secretion. Our work differed from that of previous 
investigators in that first, we used unanesthetized 
animals and second, we used considerably lower 
doses of ACh. Our results support the view that 
acetylcholine is the neurohumoral mediator for 
vagal stimulation of gastric acid secretion. 


Gross composition of fat-free mammalian body. 
Grover C. Pitts (introduced by S. W. Brit- 
Ton). Physiological Lab., Univ. of Virginia, 
Charlottesville. 

Several lines of indirect evidence indicate a 
constancy in gross composition of the fat-free 
body. The present work is a test of this constancy 
in the normal mammal. The mass of the fat-free 
body is estimated by two independent methods 
1) determination of body specific gravity by under- 
water weighing and ?) determination of total body 
water by the method of antipyrine dilution. .The 
fat-free body mass is related to the mass of the 
following components: bone, skin, muscle and 
blood. Bone, skin and muscle are determined by 
direct gravimetric methods on guinea pigs, and 
blood is determined on man by dilution of the dye 
T-1824. Results to date appear to support the 
predicted constancy. The blood component seems 
to be more satisfactorily expressed as a function 
of the fat-free body mass than as a function of 
total body weight or of body surface area. 


Curare-like compounds. I. A comparison of six 
compounds using inclined screen technic. O. D. 
PRIDDLE, JR. AND Y. T. OEsTER (introduced by 
A. G. Muuper). Dept. of Pharmacology, Stritch 
School of Medicine, Loyola Univ., Chicago, Til. 
D-tubocurarine chloride, and 5 other compounds 

which have been reported to have curare-like ac- 

tivity, were compared in mice, using both intra- 
venous and intraperitoneal routes of adminis- 
tration. LDso, paralysis (PD;9) and time for the 
onset of paralysis were obtained. The six com- 

pounds used were d-tubocurarine chloride (d. t.c.), 

dibrommethylate of 1 ,4-bis-(diethylaminomethy])- 

naphthaline (C-9909), dihydro-beta-erythroidine 

(d. b. e.), d-tubocurarine dimethyl ether chloride 

(Tu 42-4), dimethy] ether of d-tubocurarine iodide 

(d. d. t. i.), and decamethonium iodide (C-10). An 

inclined screen was used to indicate the onset of 

paralysis. LDs5. values in mg/kg. in mice, using 

intravenous administration, were: d. t. c.—0.15; 

Tu 42-4—0.25; d. d. t. i—0.25; C-10—0.81; C-9909 
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—1.70; d. b. e.—1.93. However the LDso values in 
mg/kg. in mice using intraperitoneal administra- 
tion were: d. t. c.—0.456; d. d. t. i.—0.65; Tu 42-4— 
1.48; C-9909—2.5; C-10—2.65; d. b. e.—3.75. It is 
noted from the above comparative data that on a 
mg/kg. basis, d. t. c. is the most lethal, and d. b. e. 
the least lethal curarizing agent of the 6 used. It 
was found that in mice injected intraperitoneally, 
the time for the onset of paralysis as indicated in 
the following series, could not be correlated with 
the LDs50 series above, since d. d. t. i.—2.6 minutes; 
Tu 42-4—3.5 minutes; C-10—3.6 minutes; d. t. ¢e.— 
3.9 minutes; C-9909—4.2 minutes; d. b. e.—4.3 
minutes. The time of onset of paralysis in intra- 
venously injected mice was so rapid that accurate 
timing could not be recorded.. The indices of 
therapeutic safety were of the following order: 
Tu 42-4—1.190; C-9909—1.176; d. d. t. i—0.840; 
C-10—0.450; d. t. c.—0.114; d. b. e.—0.080. PDs5o 
comparisons were also made and were not found 
to be directly related to the LD;» doses on a mg/kg. 
basis. 


Propagation in non-striated muscles of inverte- 
brates. C. L. Prosser, H. J. Curtis ann D. E. 
Travis.* Marine Biological Lab., Woods Hole, 
Mass. 

Retractor muscles of the proboscis of Phas- 
colosoma showed two types of action potential as 
recorded with a d.c. amplifier. The ‘fast’ com- 
ponent was propagated at 1.6 m/second, it had a 
sharp threshold, was not graded, fatigued rapidly 
on repetitive stimulation, had absolute and rela- 
tive refractory periods of 15 and 50 msec., re- 
spectively, and was associated with rapid initial 
shortening. The ‘slow’ component was propagated 
at 0.3 m/second, was markedly graded, became 
diffuse with increasing conduction distance, it 
facilitated greatly and because of this facilitation 
showed no apparent refractory period, it showed 
little fatigue and was associated with maintained 
contraction. The fast component was readily 
eliminated by local injury or KCl. Both were con- 
ducted in either direction in the muscle. The slow 
component is neither an after-potential nor an 
e.p.p.-like potential; there seem to be two separate 
conduction systems in the muscle fibers. Both 
types of potential were also found in lantern re- 
tractors of Thyone, the fast type alone was found 
in body wall muscle of Thyone and the slow type 
alone in byssus retractors of Mytilus. 


Excretion of chloride and water in normal man. 
THEODORE N. PULLMAN AND WILLIAM W. Mc- 
CuuRE (introduced by Aur S. Atvina). Univ. of 
Chicago, Dept. of Medicine, Chicago, Ill. 
Excretion of chloride and water has been studied 

during 122 clearance periods in 6 normal men under 

a wide range of urine flows, serum chloride concen- 
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trations, and glomerular filtration rates. The 
subjects also received NaSCN, but preliminary 
data indicate that similar relations obtain without 
it. The fraction of filtered chloride reabsorbed was 
linearly related to the fraction of filtered water 
undergoing tubular reabsorption. This linearity 
was preserved under widely divergent conditions. 
By varying the serum chloride concentration, how- 
ever, the slope of this line could be made to vary 
between almost zero and 2.14. Low slopes were 
associated with low serum chlorides and high 
slopes with high serum chlorides. This circum- 
stance, obtained in man under water diuresis, 
parallels findings of Cizek and Holmes in the dog 
under osmotic diuresis. That the concentration of 
serum chloride is not the sole factor determining 
the slope of the above curves, is indicated by the 
fact that NaHCO; infusion increased these slopes, 
even though maintaining hypochloremia. In order 
to evaluate the reliability of different variables in 
predicting the inclinations of such curves, the 
slope of a line connecting the point of 100% 
chloride and water reabsorption and the point 
indicating the observed respective reabsorptive 
fractions, was calculated. This value is hyper- 
bolically related to the urine chloride concen- 
tration, and one can be predicted from the other 
with considerable precision. Studies are under way 
to extend these observations to subjects not re- 
ceiving NaSCN and to define an analogous relation 
in the case of sodium reabsorption. 


Acute intestinal radiation death. Henry Quast- 
LER (introduced by R. E. Jounson). Univ. of 
Illinois, Urbana. 

There are several distinct types of radiation 
death. The form we call ‘acute intestinal radiation 
death’ occurs, in mice, 3.5 + 0.3 days after doses 
from 1200-12,000 r. To produce this particular 
injury, it is necessary and sufficiert to irradiate 
any large portion of the small intestine. Death is 
preceded by denudation of the villi, and seems to 
be toxic (bacterial invasion is not a factor in this 
type of radiation death). The stripping of the villi 
is due less to injury than to normal moulting in the 
absence of replacements from the crypts; the cell 
population decreases evenly after irradiation, but 
the remaining cells spread out so that the sub- 
mucosa is not exposed until almost all cells are 
gone. Thus, the invariance of life expectancy over 
a wide range of doses is traced to the normal life 
cycle of intestinal epithelium. Radiation injuries 
of two kinds block the production of cells in the 
crypts. Effects on the cellular level are degenera- 
tion of dividing cells and arrest of mitotic ac- 
tivity. These effects are conspicuous and early, can 
be produced by small doses (even without direct 
irradiation), but are neither lasting nor critical. 
Other effects operate on the genetic level: the 
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wasting of cells in spite of mitotic activity js 
attributed to the well-known genetic death afte 
mitosis. The following analysis of acute intestinal 
radiation death is proposed: genetic effects cause 
degeneration of newly formed cells in the crypts, 
this leads to depletion of the epithelial lining, ex. 
posure of the submucosa, toxicosis, and death. 


Accurate registration of intra-abdominal pres. 
sures. J. P. Quigtey, D. A. Bropy* anp W. (. 
Lanpouina.* Dept. of Physiology, Univ. of Ten- 
nessee, School of Biological Sciences, Memphis. 
Intraperitoneal pressures have been measured 

accurately, continuously and rather physiologi- 
cally in anesthetized and unanesthetized dogs. A 
soft, flexible, saline-filled plastic catheter (ex. 
ternal diam. 1.25 mm.) was introduced through the 
abdominal wall and connected with a Statham, 
Model P23-15G-2000 pressure transducer. Physio- 
logical saline solution under relatively high pres- 
sure was introduced into the transducer chamber 
through a fine constriction at the rate of 3-5 cc/hr., 
thus, sufficient volume to ‘drive’ the transducer 
without significantly altering its static or dynamic 
response was provided. The transducer output fed 
a carrier-type bridge amplifier which operated a 
Sanborn recorder through a direct-coupled ampli- 
fier. The hypothesis that intraperitoneal contents 
exhibit hydrostatic properties similar to a fluid 
was confirmed by comparing intra-abdominal pres- 
sures with pressures from a saline phantom outside 
the body: 1) With animal in the horizontal po- 
sition, the catheter tip was withdrawn in one- 
centimeter steps from an initial depth of 8 cm. 
2) with the dog in a vertical position, intraperi- 
toneal pressures were recorded at various ab- 
dominal levels. Respiratory movements produced 
changes in intraperitoneal pressure near the 
xyphoid process of 2-3 cm. of water. The changes 
were a) entirely above the basal pressure, or 5) a 
negative deflection immediately preceding and 
following the positive deflection. In the latter 
circumstance a characteristic asynchrony of the 
respiratory movements was noted in which 
thoracic expansion preceded apparent movement 
of the diaphragm. 


An in vivo method for determination of tonus 
changes of pyloric sphincter. J. P. Quiciey, H. 
Louckxes* and D. A. Bropy.* Dept. of Physi- 
ology, Univ. of Tennessee School of Biological 
Sciences, Memphis. 

Behavior of the pyloric sphincter of well- 
trained, unanesthetized dogs was studied by 4 
modification of the inductographic technic of 
Brody and Quigley (J. Lab. & Clin. Med. 29: 863, 
1944). Three pairs of coils were used independ- 
ently for the determination of the magnitude of re- 
laxation and contraction of the pyloric sphincter. 
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One pair, sutured diametrically opposite each 
other on the pyloric sphincter of the test animal, 
recorded sphincter activity. A second pair with a 
fixed separation, permanently connected into the 
apparatus, checked the constancy of the apparatus. 
Athird pair which could be separated in steps ac- 
curate to 0.1 mm. calibrated the apparatus in terms 
of absolute coil separation. For a given galvanom- 
eter deflection, the coil separation was 2.5% greater 
(correction factor 1.02) when separated by air 
(calibration) than when separated by tissue (ani- 
mal). Contrary to the usual teaching, the tonus 
(degree of relaxation) of the pyloric sphincter in 
well-trained animals was remarkably constant. 
During the one-hour period following ingestion of 
a meal, sphincter tone gradually decreased to 
permit a coil separation of an additional 1-2 mm. 
Maximal contractions also increased gradually 
during evacuation, distance between coils result- 
ing from a contraction approximated 6 mm. before 
and 8 mm. one hour after feeding. Theoretical 
analysis and also incidental observations appar- 
ently justifies our assumption that sphincter 
external diameter (distance between coils) ac- 
curately reflects the sphincter lumen diameter. 


Sympathomimetic and DCA pressor effects weak- 
ened by sodium-poor diet. W. Raas, R. J. 
Humpureys* aNpD E. LEepescHKIN.* Univ. of 
Vermont Med. College, Burlington. 

In 4 hypertensive individuals, the pressor effect 
of intravenous infusions of epinephrine and 1-nor- 
epinephrine (0.1-0.2 y/kg/min. for 5 minutes each) 
was tested before, during and after 6- to 10-week 
periods of a practically sodium-free rice fruit diet: 
(200-400 mg. Na). In all cases, there was a slight 
to moderate decrease of the resting systolic blood 
pressure and in 3 cases also of the diastolic pres- 
sure. During the sodium-poor regime, the systolic 
pressure maxima, elicited by epinephrine and nor- 
epinephrine, were markedly lowered in 3 cases and 
slightly in one. The diastolic maxima were lowered 
similarly but to a somewhat lesser degree. After 
resumption of a normal diet, the epinephrine- and 
nor-epinephrine-induced pressure maxima in- 
creased again gradually. DCA, which otherwise 
regularly enhances the pressor action of both 
epinephrine and nor-epinephrine (J. Clin. Investi- 
gation 29: 1397, 1950) failed to produce this effect 
in 3 cases during the sodium-poor regime. It is 
tentatively suggested that DCA-like cortical 
Steroids maintain and, if present in excess, aug- 
ment the blood pressure level by sensitizing the 
cardiovascular contractile elements for adrenergic 
stimuli, through intracellular deposition of sodium 
(Darrow, Robertson) and through the effect of the 
latter on the cellular electric membrane potential 
(Fleckenstein). (Supported by a grant from the 
National Heart Institute.) 
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Respiratory gas exchange following tilting from 
standing to supine position. HERMANN RAHN 
AND RicHARD AMENT.* Dept. of Physiology and 
Vital Economics, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 

These observations describe the rather dramatic 
changes in respiratory gas exchange which occur 
within a 2-minute period after a subject is tilted 
from the passive standing position to the supine 
position. The ventilation is increased above that 
of the standing value. This is of particular interest 
since at the same time the alveolar pO: falls on 
the average 14 mm. and the CO; rises in spite of 
the brief hyperventilation. These facts suggest 
that the ventilation actually lags behind the 
sudden demands made by the blood. Measure- 
ments of oxygen consumption show that 340 cc. 
are taken up in addition to the usual amount 
required during the supine position. The CO: out- 
put also increases. The CO2/O2 exchange ratio is 
.65. This increased metabolic rate can only in part 
be explained by the return of pooled venous blood 
low in oxygen. The remainder is probably a paying 
off of the tissue oxygen debt developed during 
passive standing. 


Clearance of potassium esterone sulfate from the 
blood following intravenous injection. A. E. 
Raxkorr AND Mona L. Gross (introduced by I. 
J. Pincus). Jefferson Med. College, Philadelphia, 
Pa. 

Potassium estrone sulfate in aqueous solution 
(20 mg/cc.) was injected intravenously in 10 
normal young adults, 7 women and 3 men. Blood 
was taken for estrogen determination prior to in- 
jection and at 5 minutes, 1 hour, 5 hours, and 24 
hours after injection. Whole serum was assayed for 
estrogen in castrate mice using the technic of 
Fluhmann. Following the injection of 20 mg. of 
potassium estrone sulfate, high serum estrogen 
values were obtained at 5 minutes (200-400 mu/100 
cc.); at 1 hour the values had dropped markedly 
(less than 20 to 80); at 5 hours only small amounts 
were generally found (less than 10-20), while at 24 
hours the serum estrogen had returned to about 
pre-injection levels. The results were similar in 
both sexes. Following the injection of 200 mg. of 
potassium estrone sulfate, very much higher blood 
levels were obtained at 5 minutes but there was 
nearly complete clearance in 5 hours. Similar 
curves were obtained in 2 rabbits. The hormone in 
the blood was present predominately in the free 
form and appeared rapidly in the urine. The blood 
estrogen clearance was delayed in some patients 
with liver disease. Normal values were obtained in 
various types of amenorrhea. This test procedure 
was more satisfactory than clearance tests with 
intramuscular injections of estrogen because of the 
higher blood levels attained and the more rapid 
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clearance. There were no immediate or delayed 
untoward effects. 


Relation of nor-epinephrine and other autonomic 
agents to vascular collapse of stressed adrenal- 
ectomized animal. E. R. Ramey,* M. S. Goup- 
STEIN,* ]. Fritz* aND RACHMIEL LEVINE. Dept. 
of Metabolic and Endocrine Research, Med. Re- 
search Inst., Michael Reese Hosp., Chicago, Ill. 
Previous work from this laboratory has shown 

that the poor work performance of the adrenalec- 
tomized animal is due to a fall in blood pressure 
induced by the stress of muscle stimulation. The 
present work relates this vascular collapse to the 
autonomic vasoconstrictor mechanisms, by dem- 
onstrating that: 1) the DCA-treated adrenalec- 
tomized dog shows an abnormally low pressor 
response to nor-epinephrine; 2) this insensitivity 
to nor-epinephrine becomes progressively more 
marked as the stress continues; 3) ACE, but not 
DCA glucoside, produces a rapid rise in blood pres- 
sure in the stressed animal, when given with the 
ineffective nor-epinephrine; 4) atropine signifi- 
cantly inhibits the blood pressure fall during 
stress. These data as well as observations on the 
reactivity of the blood vessels of the rat meso- 
appendix during stress indicate that the Cn- 
oxysteroids act locally on the small splanchnic 
vessels to sensitize them to the action of nor- 
epinephrine. These steroids also enable the blood 
vessels to recover from the damaging effects of 
large doses of nor-epinephrine. The relation of the 
autonomic effector agents to the mechanism of 
the vascular collapse of adrenal insufficiency will 
be discussed. 


Dermatomal recruitment of sweating in response 
to heat. W. C. Ranpa.x, A. B. HertzMan AND 
H. E. Eperstrom. Dept. of Physiology, St. Louis 
Univ. School of Medicine, St. Louis, Mo. 
Regional sweating activities were studied by the 

desiccating capsule and the iodine-starch-paper 

techniques on nude subjects exposed to various 
thermal stresses. During equilibrium studies with 
the subject in a constant environment sweating is 
usually limited to the more distal portion of the 
lower extremities. However, with increasingly 
warmer environments, sudomotor activity spreads 
up the leg to involve the trunk and finally the arm 
and face, in a fairly regular sequence. During 
exposure to a rapidly rising ambient temperature 
(from about 25°C.-40°C.), or sudden exposure to a 
high temperature (approximately 40°C.) essen- 
tially the same sequence in initiation of sweating 
was observed. Sweating was characteristically cyc- 
lic, the peaks of sweating becoming successively 
higher with rising environmental temperature. 

Adjacent dermatomes frequently showed marked 

differences in recruitment of sweat glands, and 
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marked sweating was commonly observed on the 
lower extremity without the slightest trace of 
sweating on the upper part of the body. Particv. 
larly interesting was the reciprocal relation fre. 
quently observed on the hands and feet, where 
cyclic sweating progressively increased on the 
dorsal surfaces and decreased on the palmar and 
plantar surfaces with rising temperatures. (Aided 
by contract with the Air Materiel Command, 
Army Air Forces). 


Effect of renin tachyphylaxis on survival time after 
severe hemorrhage. G. Cart Rav (introduced 
by B. A. Westratu). Depts. of Physiology and 
Pharmacology, Univ. of Missouri Med. School, 
Columbia. 

Ten dogs anesthetized with sodium pentobar- 
bital (32.5 mg/kg. intraperitoneally) were ren- 
dered completely tachyphylactic by repeated in- 
jections of 2 Goldblatt units of renin given in the 
left femoral vein at 5- to 8-minute intervals. The 
dogs then were hemorrhaged from the right 
femoral artery at arate of 100 cc. every 3-5 minutes 
until 40% of the total blood volume was removed. 
Ten control dogs were anesthetized as described 
above and bled at the same rate until a 40% hemor- 
rhage was produced. These dogs received no renin 
injections. All 10 of the tachyphylactic dogs died 
approximately one hour and a half (mean % 
minutes) after hemorrhage. However, none of the 
10 control dogs died after hemorrhage, but were 
killed 3-7 hours later to terminate the experi- 
ments. These findings suggest that renin may 
function in dogs, at least as a protective agent 
against hemorrhage stress. 


Abolition of induced positive synovial potentials in 
the dog by cortisone. C. I. REED AND NoRMAN 
R. Josepu.* Univ. of Illinois College of Medicine. 
Chicago. 

Following our observations that both ACTH 
and cortisone will reduce the high positive synovial 
potentials found in rheumatoid arthritis, it seemed 
desirable to determine whether high induced posi- 
tive synovial potentials in normal dogs might be 
similarly affected. Glucosamine, PABA, PASA, 
guanine and adenine when employed by technics 
previously described produced positive potentials 
of 20-40 mv. Intramuscular injection of cortisone 
acetate after 30 minutes reduced or abolished 
these high positive potentials. Chronic treatment 
with cortisone acetate over a period of days re- 
sulted in a striking reduction for the first 2 or 3 
days with subsequent progressive loss of effective- 
ness complete in 10-15 days. Thus both acute and 
chronic administration of cortisone abolished posi- 
tive potentials induced by this series of substances 
but did not affect similar high positive potentials 
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induced by cupric ions, iodide ion, malonate, 
jodoacetate and cobalt. 


Eosinopenic response of mice to ACTH protein 
and peptide. W. O. Rernuarpt, G. F. Huncer- 
FORD* AND Cou Hao Lt. Depts. of Anatomy and 
Biochemistry, Univ. of California, Berkeley. 

The blood eosinophil level in unfasted young 
adult male Swiss albino mice maintained under 
uniform environmental and experimental con- 
ditions averaged 497 + 17 cells/mm.’ in 491 deter- 
minations, as determined by the direct counting 
procedure employing acetone phloxine diluting 
fluid. Injection of physiological saline solution IP 
or SQ produced, in the 4-hour test, a fall of 
17 + 5% in the eosinophil level in 80 mice. Assay 
of 9 ACTH protein and 11 ACTH peptide fractions 
at the 20-gamma level in groups of 6 mice per 
fraction gave average falls in the eosinophil level 
of 45% for each of the two types of preparations 
as compared with saline injected controls. Four 
peptide and protein fractions with distinct as- 
corbic acid lowering activity tested in the same 
manner produced a 28% increase in the eosinophil 
level. Four fractions without ascorbic acid activity 
produced a negligible eosinopenia, whereas one 
fraction produced an eosinophilia, and one peptide 
fraction without ascorbic acid activity produced a 
distinct eosinopenia. Within the conditions of 
these experiments, there was no obvious close 
correlation between the eosinopenic activity of 
either protein or peptide fractions as tested above, 
and the degree of ascorbic acid lowering activity. 
These results suggest that the eosinophil response 
of normal male mice to injected protein or peptide 
ACTH provides only a rough guide to the ascorbic 
acid potency of a given preparation. On the other 
hand, equivalent amounts of protein or peptide 
with different ascorbic acid lowering activity 
assay levels, may produce equivalent eosinopenic 
responses. 


An index to available reserve bleeding volume. 
Joun W. Remtnaton. Dept. of Physiology, Med. 
College of Georgia, Augusta. 

The lethal bleeding volumes of presumably 
normal dogs may vary from 20 to 55 ce/kg. Com- 
parisons of local fluid loss after trauma to an 
average lethal hemorrhage value is therefore 
always uncertain. Isuprel gives a maximal cardiac 
stimulation, with a large cardiac output increase 
at the expense of venous and cardiac reservoirs. It 
is also a vasodilator. If the mobilized blood can 
more than fill the enlarged peripheral bed, the 
high flow is sustained. This flow level should vary 
with the effective blood volume. Dogs were bled 
by 5 ee/kg. every 10 minutes, isuprel responses 
being determined after each bleeding. A definite 
correlation between flows after isuprel and the re- 
Maining bleeding volume is evident. When the 
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former is used to predict the bleeding volume, the 
average error is +5 cc/kg. Individual cases may 
err as much as +12.5 cc/kg. Five dogs given 20 
mg/kg. Dibenamine had an average bleeding 
volume of 25 cc/kg. The initial isuprel prediction 
was 32 cc/kg., but after the first 5-cc. bleeding this 
fell to 19 cce/kg., and subsequent agreement was 
good. Seven dogs, with initial isuprel indexes of 
40 ec/kg. were given muscle trauma, producing 
fatal shock in 6. Post-trauma isuprel indexes 
average 15 cc/kg., which does not usually predict 
a fatal outcome in bled dogs. Five dogs with both 
kidneys tied showed a suggestively small lethal 
bleeding volume of 33 cc/kg. Control isuprel 
indexes average 36 cc/kg., however, as against the 
41 cc/kg. of controls. ’ 


Lamprey hemoglobin. AusteEN Riacs* AND 
GrEorGE WALD. Biological Labs. of Harvard Univ., 
Cambridge, Mass. 

The lampreys, cyclostomes representing the 
most primitive living vertebrates, possess a blood 
hemoglobin with unique properties. Other verte- 
brate blood hemoglobins have molecular weights 
of about 68,000, lamprey hemoglobin about 17,000, 
like muscle hemoglobin (SvEDBERG AND HEDEN- 
1us). Other vertebrate blood and muscle hemo- 
globins are isoelectric at px 6.7-7, lamprey hemo- 
globin at pH 5.7, like invertebrate hemoglobins 
(RocHE AND FontTaAINE). We have measured the 
oxygen equilibrium of the hemoglobin of the sea 
lamprey, Petromyzon marinus. The equilibrium 
curve is a rectangular hyperbola, suggesting the 
presence of a single heme; n in the Hill equation is 
1.0. This is the only vertebrate blood hemoglobin 
known to possess this property. Myohemoglobin 
and the invertebrate hemoglobins which have 
hyperbolic oxygen equilibria, also have high affini- 
ties for oxygen, and small or negligible Bohr 
effects. Consequently, they do not discharge their 
oxygen readily, and are adapted for oxygen storage 
rather than transport. In the lamprey the oxygen 
equilibrium curve, though hyperbolic , lies at high 
oxygen tensions. The pressure of oxygen at which 
the hemoglobin is half-saturated (ps0) is about 19 
mm. Hg at pH 6.8 (20°C.), compared with a piso of 
about 0.6 mm. in mammalian muscle hemoglobin 
(19°C.). Lamprey hemoglobin also exhibits a 
large Bohr effect, the ps. changing from about 10 
mm. Hg at pH 7.4 to about 70 mm. at px 6.3. The 
pH of lamprey blood serum is about 6.6. These are 
adaptations for oxygen transport in an active 
animal. With its low oxygen affinity, lamprey 
hemoglobin unloads oxygen readily, and at high 
tensions that promote rapid diffusion into the 
tissues; while the Bohr effect helps to expel oxygen 
under venous conditions. (This research was sup- 
ported in part by a grant to G. W. by the Medical 
Sciences Division of the Office of Naval Research.) 
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Further observations concerning] electrokymo- 
graphic records from the dog’s heart. Gorpon C. 
Rina. Dept. of Physiology, Temple Med. School, 
Philadelphia, Pa. 

A method requiring no surgery which would 
accurately record the contour of the inward move- 
ments of the ventricles during ejection would 
make possible a great increase in our knowledge of 
cardiac function. The electrokymograph (EKY) 
provides records of these movements but usually 
these graphs are seriously distorted by positional 
movements of the heart. These distortions can be 
reduced by recording densograms rather than 
border movements and by choosing an area near 
the middle of the ventricular silhouette where the 
portion of the heart moving under the recorder is 
of the same thickness as that which it replaces. A 
further improvement is obtained if the animal is so 
placed that the movements of the heart are toward 
or away from the EKY recorder. A study of the 
positional movements of the dog heart have shown 
that early in systole the apex moves sternally and 
the base spinally. Late in the cycle both base and 
apex appear to move toward the spine. In large 
dogs, if the animal is turned in an oblique position 
and one records 3 cm. up from apex and 4 em. in 
from sternal edge, then a graph is obtained having 
systolic contours which appear to represent the 
true inward movements. 


Effects of cortisone and desoxycorticosterone ace- 
tate in adrenalectomized dogs. KATHLEEN E. 
Roserts (introduced by Wi.iuram D. Lort- 
sPEICH). Dept. of Physiology, Cornell Univ. Med. 
College, New York City. 

Intravenous administration of cortisone in dos- 
age of 1.5 mg/kg. to adrenalectomized dogs, at a 
time when the animals were without maintenance 
therapy but not yet in a state of insufficiency, 
resulted in a marked decrease in sodium excretion 
and an increase in renal plasma flow. No consistent 
changes in glomerular filtration rate have been 
observed. Similar results were obtained following 
the intravenous administration of emulsified des- 
oxycorticosterone acetate in dosage of 80 ug/kg., 
i.e. a marked decrease in sodium excretion and a 
rise in renal plasma flow. The injection of cor- 
tisone, in dosage of 1.5 mg/kg., 30-45 minutes fol- 
lowing the administration of desoxycorticosterone 
acetate, in dosage of 80 uwg/kg., resulted in a de- 
creased sodium excretion and a rise in renal plasma 
flow similar to the changes seen when each agent 
was given alone. Under the conditions of these 
experiments, no antagonism between cortisone 
and desoxycorticosterone on sodium excretion was 
apparent; both agents, when given alone, or in 
combination, resulting in a decreased sodium ex- 
cretion, a rise in renal plasma flow and no con- 
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sistent change in glomerular filtration rate. (Aided 
by a grant from the American Heart Association.) 


Inhibition of histamine induced gastric acid secre. 
tion by irrigation of antihistaminics into gastric 
pouches in dogs. CHARLOTTE ROBERTSON (intro- 
duced by R. Grant). Dept. of Clin. Science, 
Univ. of Illinois College of Medicine, Chicago. 
None of the available antihistaminics inhibit 

histamine-induced gastric secretion even when 
maximal tolerated doses are given parenterally. 
In order to test the possibility that a very high lo- 
cal concentration in the gastric mucosa might be 
effective we have given antihistaminics by irriga- 
ting solutions of them into gastric pouches (vagally 
denervated) of dogs receiving 0.04 mg. of histamine 
diphosphate subcutaneously every 10 minutes. 
Solutions containing 50 mg/cc. of Neoantergan or 
of Pyribenzamine irrigated into the pouches for 
one-half hour cause cessation of acid secretion for 
periods of 0.5-4 or more hours. The mechanism of 
this effect and the implications of it in regard to 
the physiological control of gastric acid secretion 
are being studied. 


Sensory mechanisms in hippocampus, cingulate 
gyrus and cerebellum of the cat. FRANKLIN 
RoBINSON AND MarGaret A, LENNox (intro- 
duced by Donatp H. Barron). Lab. of Physi- 
ology and Dept. of Psychiatry and Mental Hygiene, 
Yale Univ. School of Medicine, New Haven, 
Conn. 

The hippocampal formation, cingulate gyrus 
and cerebellum were studied in relation to func- 
tional participation in afferent receiving mecha- 
nisms. By means of evoked potential technique in 
the cat, electrical responses were recorded from 
known cell stations and pathways of these afferent 
systems after direct operative exposure or by 
means of Horsely-Clark technique. Electrical 
potentials in response to click stimuli were re- 
corded chiefly from the anterior portion of the 
hippocampus and these were characterized by 
relatively brief latency, short duration of response 
and low amplitude as compared with potential 
patterns from known brainstem and subcortical 
pathways. Potential changes were recorded from 
the surface and depth of the hippocampal forma- 
tion following single shock stimuli to the optic 
nerve. These responses were obtained from the 
anterior portion including the region of the amyg- 
daloid nucleus and were characterized by short 
latency, low amplitude and short duration of 
response. After single shock stimuli to the proxi- 
mal stump of the sciatic nerve, similar responses 
were recorded from the surface of the exposed 
hippocampus predominantly over its mid-portion. 
Optic and acoustic responses of slightly longer 
latency than those recorded from the hippocampus 
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were obtained from the posterior cingulate gyrus. 
Afferent representation in the cerebellum as de- 
scribed by others has been confirmed. These ex- 
perimental observations are consistent with theo- 
retical assumptions of Papez and MacLean as to 
representation of various sensory modalities in the 
hippocampal formation. 


Effect of increased intratracheal tension on pulmo- 
nary and systemic arterial pressures in absence 
of a ventricular septum. S. RopBarp AND A. 
SaGan.* Cardiovascular Dept., Med. Research 
Inst., Michael Reese Hosp., Chicago, Ill. 

In animals with normal four-chambered hearts, 
increased intratracheal pressure (produced by in- 
flating the lungs in open-chested dogs, rabbits or 
chicks) raised the resistance to flow through the 
pulmonary capillaries. Pulmonary arterial pres- 
sure was thereby increased. The reduced flow to 
the left ventricle resulted in a fall in systemic 
arterial pressure. When the intratracheal pressure 
was raised in animals without ventricular septa, 
as in turtles. systemic and pulmonary arterial 
pressures both increased. Thus an increase in 
intratracheal pressure of 20 mm. Hg was followed 
within 2-3 beats by an equal rise in the pulmonary 
and systemic pressures. This effect is seen in the 
intact animal or after removing the plastron; it is 
independent of central nervous control since it 
occurred in the pithed preparation. The effect is 
probably due to an increased resistance to pulmo- 
nary blood flow, which shunts a greater proportion 
of ventricular output, to the systemic circuit. The 
heightened systemic flow increases the diastolic 
pressure and this rise is reflected in the pulmonary 
artery. Similar mechanisms probably account for 
the shunting of unoxygenated blood through ven- 
tricular septal defects to the systemic circuit with 
the production of cyanosis during the Valsalva 
maneuver, as during crying in children with 
congenital cardiovascular malformations. Vari- 
ations in the intratracheal pressure, therefore, by 
their effect on the resistance to flow through the 
pulmonary vessels may be useful in the analysis of 
cyanotic or potentially cyanotic congenital cardio- 
vascular lesions. 


Impairment of alveolar ventilation during anes- 
thesia in man. ALBERT Roos AND JAMES G. 
GasBBarp.* Lab. of Thoracic Physiology, Depts. 
of Surgery and Physiology, Washington Univ. 
School of Medicine, St. Louis, Mo. 

Velocities of inspired and expired gases and 
pulmonary ventilation were continuously recorded 
by means of a pneumotachograph of low dead 
Space (25 cc.) interposed in the standard anes- 
thesia circuit. In this manner an evaluation of 
alveolar ventilation during the operative pro- 
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cedure was obtained. Frequent arterial blood 
samples were analyzed for oxygen saturation, 
plasma CO: content and px. The effect of the 
following factors on alveolar ventilation was 
investigated: 1) premedication, 2?) manual as- 
sistance of breathing, 3) anesthetic agent, and 
4) open thorax. Unassisted ether anesthesia with 
an open thorax invariably produced inadequate 
alveolar ventilation and respiratory acidosis. 
These deviations could be remedied by manual 
assistance. However, they were often present as 
well before the chest was opened, both in the 
supine and lateral positions. In those non-thoracic 
procedures where lighter ether anesthesia was 
sufficient, adequate ventilation and normal blood 
values were obtained without assistance to breath- 
ing. A quantitative correlation was shown between 
the degree of inadequacy of ventilation and the 
magnitude of the respiratory acidosis. The high 
pCO, values obtained under these conditions indi- 
cate a greatly decreased sensitivity of the respira- 
tory center to COs. Morphine premedication 
seemed to have little further depressant effect. 
These data were compared with results using 
other anesthetic agents. 


A statistical model for neural responses to acoustic 
clicks. WALTER A. ROSENBLITH AND WILLIAM J. 
McGI1.t (introduced by S. 8. Stevens). Psycho- 
Acoustic Lab., Harvard Univ., Cambridge, Mass. 
When the response to acoustic clicks is recorded 

from the round window of cats the amplitude of 
the first neural component (Nz) is, at least for 
weak clicks, a monotonic function of stimulus 
intensity. If we assume that this amplitude is 
proportional to the number of independent neural 
units firing at a given time, the neural response 
can be related to the intensity of the click stimulus 
by a simple probability function. The function 
relating amplitude of Ni to intensity becomes 
specifiable in terms of two statistical parameters: 
the mean and the standard deviation of a normal 
distribution. Factors that affect the click response 
are presumed to act upon these parameters. If 
two consecutive clicks are delivered to the same 
ear, our model predicts that the amplitude of Nr 
for the second click is a function of the intensity 
of the first click and of the time interval between 
the clicks. Experimentally determined recovery 
functions (which extend over more than 100 msec.) 
are in satisfactory agreement with predicted 
values. This probability model can be modified 
to yield predictions for click experiments involving 
multiple clicks, masking, fatigue and temperature 
change. 


Response of human athyreotics to levorotatory 
thyroxine, administered orally. IRA RosENBLUM 
(introduced by Witu1am T. SALTER). Dept. of 
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Pharmacology, Yale Univ. School of Medicine, 

New Haven, Conn. 

Levorotatory thyroxine has been administered 
orally in tablet form to a) several adult human 
patients whose thyroid had been destroyed with 
radioiodine, I'*!, and b) to a cretin child. These 
individuals initially showed the classical clinical 
and laboratory findings characteristic of complete 
athyreosis. They were treated with graded doses 
of L-thyroxine; and all made a striking clinical re- 
sponse. At monthly intervals the daily-dosage was 
increased by increments of 0.1 mg. for adults and 
0.05 mg. for the cretin child. After a steady state 
had been attained for each dosage level, the serum 
‘hormonal’ iodine was determined. This value rose 
progressively from the initial value of about 1 ug. 
%; and reached normal levels (about 5 ug. %) 
when the daily dosage was 0.3 mg. for adults and 
0.15 mg. for the 5-year-old cretin. For adults, the 
dosage-response (ug. % of serum iodine/mg. of 
drug) showed a slope value of approximately 12. 
Per square meter of surface area this average 
value became 19 wg. %/mg. of drug (i.e. daily dose 
at equilibrium). When added in vitro to human 
serum, the L-thyroxine was not protein-bound. An 
hour after the patient ingested the drug, however, 
the protein-bound iodine rose temporarily to hy- 
perthyroid levels (e.g. 16 ug. %) during the post- 
absorptive phase. 


Discrimination of interaural time-differences at 
auditory cortex. Mark R. RosENzweEIG (intro- 
duced by J. C. R. Lickiiper). Psycho- Acoustic 
Lab., Harvard Univ., Cambridge, Mass. 
Localizing the source of a sound depends chiefly 

upon the difference in time-of-arrival of the sound 

at the two ears. In order to use this clue, the audi- 
tory nervous system must discriminate interaural 

time differences which are only fractions of a 

millisecond in duration. The experiments to be re- 

ported here were performed to see whether such 
small interaural time-differences are represented 
in the electrical activity of the auditory cortex. 

Electrical activity was recorded from the cortex 

of anesthetized cats. The two ears of the animal 

were stimulated independently with separate ear- 
phones, and the time-difference between click 
stimuli at the two ears was varied systematically. 

When only one ear is stimulated, responses appear 

in the auditory areas of both cerebral hemispheres, 

but the response is usually larger in amplitude at 
the hemisphere contralateral to the stimulated ear. 

When both ears are stimulated and there is an 

interaural time-difference, the response tends to 

be larger at the hemisphere contralateral to the ear 
which receives the prior stimulus. The difference 
between the amplitudes of the responses at the 
two hemispheres can be shown especially clearly 
when the responses are recorded differentially 
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between the two hemispheres. In this way, time- 
differences of less than 0.1 msec. can be demon- 
strated to be effective in altering the relative 
amplitudes of the responses at the two hemi- 
spheres. Hypotheses concerning the neural mecha- 
nisms of this discrimination will be presented. 


Effect of 3-G-aminoethylpyrazole dihydrochloride 
on gastric secretion in dogs. C. E. Rostrrs* 
AND M. I. Grossman. Dept. of Clin. Science, 
Univ. of Illinois College of Medicine, Chicago. 
With the hope of finding an inhibitor of gastric 

secretion we have been screening compounds 
closely related to histamine; 41 have been studied 
to date. No inhibitors have been found but one 
compound, 3-8-aminoethylpyrazole (compound 
XXIV), possesses the remarkable property of 
stimulating gastric acid secretion although (as 
reported by Lee and Jones) it is apparently devoid 
of any other histamine-like action such as vaso- 
depression and contraction of smooth muscle. In 4 
dogs with pouches of the entire stomach a dose 
response curve for histamine was made by giving 
graded doses subcutaneously every ten minutes 
and determining the acid output when a plateau of 
secretion had been attained. A similar dose re- 
sponse curve was made for XXIV. The average 
dose of histamine required to produce 50% of the 
maximal rate of acid secretion was 0.073 mg. every 
10 minutes (calculated as histamine base), the 
corresponding value for XXIV was 4.9 mg., giving 
a potency ratio of 67 to 1. The gastric juice secreted 
in response to XXIV has a low pepsin concentra- 
tion like that obtained with histamine. The new 
drug was also given to a series of human subjects 
in dosages of 25, 50 and 100 mg. intramuscularly. 
Marked stimulation of acid secretion was ob- 
served. Significantly the subjects experienced no 
headache, flush, ‘triple response’ or any other side- 
effect although the stimulation of acid secretion 
was comparable to or greater than that obtained 
with 0.01 mg. histamine base per kg. The remark- 
able specificity for gastric acid secretion of this 
new compound indicates that it will be useful 
clinically in establishing the existence of achlor- 
hydria as well as for physiological studies. (The 
compound XXIV used in this study was kindly 
supplied by Drs. Lee and Jones of the Lilly Re- 
search Laboratory.) 


Methemoglobin reduction by the avian eryth- 
rocyte. Howarp H. Rostorrer, WiLuiam F. 
GEBER* AND Harotp R. Onyert.* Dept. of 
Physiology, Indiana Univ., Bloomington, Ind. 
The oxidative metabolism of methemoglobinized 

avian and mammalian erythrocytes was measured 

in vitro by the 3-flask technique with Dixon-Keilin 
flasks during the process of methemoglobin re- 
duction which was followed by Van Slyke analyses 
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of flasks similarly set up. Blood samples from dogs 
and ducks obtained by heart puncture were treated 
with either sodium nitrite or phenylhydrazine to 
form comparable amounts of methemoglobin and 
then the cells were washed four times with cold 
saline. The nitrite treated avian and mammalian 
cells reduced methemoglobin at the rates of 1.57 
and 1.34 gm.%/hour respectively, and exhibited 
a concomitant increase in oxidative metabolism of 
20 ul. O2, a 60% increase, and 12 wl. Oz, a 10-fold 
increase, respectively above their washed cell con- 
trols. Neither type of cell reduced methemoglobin 
in the absence of substrate. In each the anaerobic 
reduction was equal to the aerobic reduction of 
methemoglobin. When phenylhydrazine (1-2 
mg/ml. blood) was used, the avian cells in the 
presence of glucose showed a gradually increasing 
oxygen capacity for the first 2 hours while the 
mammalian cells exhibited only a gradual loss of 
capacity. The difference in capacities of the avian 
cells with and without glucose was 1.5 gm.%/hour, 
but the actual increase in capacity over the zero 
time level for the cells with glucose was less than 
5gm.%. These data suggest that the mechanism 
of methemoglobin reduction is essentially the 
same for avian and mammalian cells and that 
phenylhydrazine forms methemoglobin, but also 
attacks the oxidative enzymes and probably forms 
some inactive molecule besides methemoglobin 
from hemoglobin. 


Reversal of cutaneous temperatures of digits of 
upper and lower extremities after extensive 
sympathectomy and its relation to basal meta- 
bolic rate. GRacE M. RotuH aNnp WINCHELL McK. 
Craia.* Sections on Physiology and Neurosur- 
gery, Mayo Clinic, Rochester, Minn. 

Previously, Roth and Sheard reported the re- 
versal of the cutaneous temperatures of the digits 
of the upper and lower extremities after extensive 
sympathectomy. These results indicated that the 
regulatory control of the elimination of heat in 
order that the temperatures of the body may 
remain practically constant at 98.6°F. had been 
shifted from the lower to the upper extremities. 
Maddoch and Coller demonstrated a simple linear 
relationship in the same individual between the 
skin temperatures of the great toe and the basal 
heat production per unit of surface area. Later 
Sheard and Williams and Roth and Sheard found a 
linear relationship which, however, seemed to be 
of a dual character. Although little or no correla- 
tion has existed between the skin temperatures of 
the fingers and the basal metabolic rate, the 
question arose as to whether a dual linear relation- 
ship might become apparent between the skin 
temperature of the fingers and the basal heat 
production when the control of the elimination of 
heat had been shifted from the lower R the upper 
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extremities. Cutaneous temperatures of the fingers 
and toes and basal metabolic rates of 180 patients 
were determined before and after extensive bi- 
lateral sympathectomy under basal conditions in 
a constant temperature room maintained at 
25.5°C. and a relative humidity of 40%. One hun- 
dred and twenty-five of these patients or 69.4% 
showed a reversal of the cutaneous temperatures 
of the fingers and toes whereas 55 patients or 
30.6% showed no reversal. While the average skin 
temperatures of the fingers increased as the basal 
heat production per unit of surface area increased, 
no definite correlation could be established be- 
tween the cutaneous temperatures of the fingers 
and the basal heat production in those patients 
who showed a reversal of the cutaneous temper- 
ature of the digits of the upper and lower ex- 
tremities. 


Caffeine potentiation of gastric secretory response 
to maximal histamine stimulation, or to electri- 
cal stimulation of vagus nerves. James L. A. 
Rotu AND Davin C. H. Sun.* Dept. of Gastro- 
enterology, Graduate School of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

The effect of caffeine upon other stimuli to 
gastric secretion was investigated in cats anes- 
thetized with ether and prepared with a gastric 
cannula. Maximal gastric secretory response to 
histamine wasestablished according to the method 
of Grossman (Am. J. Physiol. 153: 242, 1948). A 
single intravenous injection of caffeine (5 mg. 
base/kg.) was superimposed upon the maximal 
response to continuous histamine stimulation. The 
free acid output was increased by 61% above that 
obtained in response to the same maximal dose of 
histamine alone. Control experiments showed that 
this dose of caffeine never was sufficient in itself 
to stimulate. The technique employed in electrical 
stimulation of the vagus nerves was a modification 
of that used by Uvnas (Acta Physiol. Scandinav. 4: 
Supp. 13, 1942). Control experiments with electri- 
cal stimulation alone showed that after the free 
acid output reached a plateau level for variable 
periods of time, it invariably was followed by a 
gradual decline to the basal level. After the re- 
sponse to electrical stimulation of the vagi had been 
constant at a plateau level for 30 minutes, a single 
dose of caffeine was injected intravenously and 
gastric juice collected for an additional 60 minutes 
while electrical stimulation continued. Caffeine, in 
a non-stimulating dose of 5 mg. base/kg., increased 
the free acid output by 67% above that obtained 
from vagal stimulation alone. These results sug- 
gest that such relatively small doses of caffeine 
potentiate the secretory response by acting as a 
‘catalyst’ upon the intracellular enzyme systems 
involved in HCl formation. The sustained free 
acid response to caffeine, observed in the majority 
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of duodenal ulcer patients, may thus be explained 
on the basis of a conditioning influence of exces- 
sive vagus nerve activity. 


Potential antigenicity of hyaluronidase prepara- 
tions. LAURENCE W. Rotu aNnp Ipa MAE SHEp- 
PERD.* Dept. of Pharmacology, Abbott Labs., North 
Chicago, Ill. 

With the increasing use of hyaluronidase for 
clinical conditions, its potentialities for inducing 
hypersensitive states must not be ignored. Hy- 
aluronidase from 8 different sources (two com- 
mercial preparations in standard dose ampoules 
and 6 experimental lots, in bulk, from various 
manufacturers) was used in 55 animals. Each 
sample was administered intraperitoneally to a 
group of 4-10 guinea pigs following the method 
previously described (RoTH, RicHARDS AND SHEP- 
PERD, J. Lab. & Clin. Med. 34: 531, 1949). Sensi- 
tizing doses, varying from 2.5 to 10 mg. (or one 
ampoule) per animal, were given 6 times in 2 
weeks. One month later a challenging dose, in 
the same range as that used for sensitizing, was 
administered intravenously to each animal. One 
or more anaphylactic deaths occurred with each 
sample, and the remainder of the animals ex- 
hibited various non-fatal anaphylactic symptoms. 
Limited experiments with a few animals showed 
a significant incidence of cross-reactions when 
animals sensitized to one preparation were chal- 
lenged with another, although there were no 
fatalities. Nonsensitized controls receiving the 
same amount used for challenging showed no 
symptoms, except with one sample which was 
of microbiological origin. This, in higher doses, 
caused delayed deaths totally unlike anaphylaxis, 
presumably due to the presence of a toxin which 
was not separable by further purification. A 
summary of these experiments indicates a strong 
possibility that antigenicity is inherent to the 
hyaluronidase molecule itself and is not neces- 
sarily due to the presence of other antigenic im- 
purities, as implied by some authors. 


Factors influencing the continuous recording of 
gastrointestinal pH in situ. RANDOLPH A. Rov- 
ELSTAD,* CHARLES A. OWEN, JR.* AND THOMAS 
B. Macatu. Div. of Clinical Labs., Mayo Clinic, 
Rochester, Minn. 

The inherent inaccuracy of the dye indicator 
methods of measuring gastric acidity and the 
discrepancies between the pxH of gastric juice 
tested ‘simultaneously’ in situ and in aspirated 
samples led to further study of in situ measure- 
ments. A system was designed which permits 
circulation of electrolyte to the intragastric capil- 
lary contact of a calomel electrode. Comparing 
this method with a skin-reference system, it was 
found that in continuous tracings on 30 normal 
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subjects the in situ pH was consistently about 
one-half pH unit lower (stomach) or higher (duo- 
denum). These electropotential differences be- 
tween the skin and alimentary tract proved to 
be more reliable than roentgenograms for deter- 
mining passage of the electrode from the stomach 
to the duodenum, since the former was more 
negative by 44 mv. With both glass electrode 
and reference contact in the stomach, fluctuations 
of about 1 px unit occurred; these may be attribu- 
ted to diffusion, demarcation, action and colloid 
potentials. Fluctuations of about 5 px units which 
occurred at a 10-per-minute rate could explain 
discrepancies between the in situ pH values and 
those of aspirated samples. After the injection of 
histamine, pH values were lower if the glass elec- 
trode was shielded to prevent mucosal contact. 
The lowest gastric pH recorded in normal subjects 
was 0.9, the highest duodenal value was 7.9. The 
dynamic nature of data obtained with the con- 
tinuous-recording in situ glass electrode indicates 
that this procedure is a valuable experimental 
and clinical adjunct. 


Pulmonary densogram in the dog. H. W. Rupe. 
(introduced by E. M. GRreIsHEIMER). Dept. 
of Physiology, Temple Univ. School of Medicine, 
Philadelphia, Pa. 

Using the electrokymograph (KKY) to measure 
the x-ray density changes which occur in the 
lung fields during each cardiac cycle, a record is 
obtained which resembles an arterial pressure 
pulse. Some investigators have considered using 
these densograms in conjunction with the Valsalva 
maneuver to measure pulmonary arterial pressure. 
Since this method has been shown to be theoreti- 
cally unsound, it was felt that a study of the 
contours of these densograms might offer some 
insight into the problem of their use in indirectly 
measuring pulmonary arterial pressure. Such a 
study has been undertaken but it became ap- 
parent from the outset that the pulmonary denso- 
gram differed from the pulmonary arterial pres- 
sure pulse in two major respects. First, the begin- 
ning of increased x-ray density (beginning of the 
volume increase) does not correspond to the begin- 
ning of the pressure rise. Secondly, the point of 
maximal x-ray density (maximal volume change) 
does not correspond to the peak systolic pressure. 
These discrepancies are variable depending upon 
the area of lung field studied and seem to be in- 
dependent of the distance from the central artery. 
The variability of the contour of the densogram 
can in large part be explained by the effect of 
the positional movement of the heart changing 
the density of the lung field. This does not mean 
that the pulmonary densogram is of no value 
for the measurement of pulmonary arterial pres- 
sure since a relationship between pulmonary ar- 
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terial pulse pressure and the amplitude of the 
densogram can be established. 


Comparison of specific gravities determined by 
weighing and copper sulfate methods. C. H. 
Wi.i1aAM RvuuE (introduced by T. K. Kruse). 
Dept. of Physiology and Pharmacology, Univ. 
of Pittsburgh School of Medicine, Pittsburgh, Pa. 
A comparison was made of specific gravities by 

weighing and by the copper sulfate method on 

beef, dog and rabbit serum and blood samples. 

Weighing was done in a 50-ml. pycnometer, with 

all values corrected to 25°C. Copper solutions 

differing by 0.0005 were weighed after preparation. 

Seventy-three samples of whole serum and of 

serum diluted with 0.9% NaCl solution ranged in 

specific gravity from 1.0328-1.0173. In 71 samples, 
weighing values were higher than copper sulfate 
values by an average of 0.0007 with the greatest 
difference being 0.0014; 75% of the samples differed 
by 0.0005 or more. In one sample the values were 
identical and in one sample the copper sulfate was 
higher by 0.0003. Twenty-five samples of whole 
blood and of blood diluted with its own serum 
ranged from 1.0549-1.0448. With the blood samples 
no consistent difference was noted between the 
two methods. In 14 samples the weighing-values 
were higher, in 3 samples the values were identical 
and in 8 samples the copper sulfate values were 
higher. The greatest difference was 0.0007 and 
the weighing averaged higher than the copper 
sulfate by 0.0001. 


Action of vitamin B,, and of liver extract on nitro- 
gen balance of hyperthyroid rats. J. Rupr 
(introduced by F. R. MILuER). Jefferson Med. 
College, Philadelphia, Pa. 

Considerable experimental evidence has ac- 
cumulated during the past several years showing 
that the weight loss of hyperthyroid animals can 
be prevented, and even normal growth of such 
animals maintained, if vitamin By: or liver prepa- 
rations are administered. This effect is largely 
due to stimulation of appetite induced by the 
supplements, but it has been suggested that in 
addition food utilization is improved. We have 
performed experiments on force-fed rats fed a 
constant amount of a diet containing about 16% 
protein derived from yeast and milk powder. 
Neither vitamin Bi. (6 y/day) nor liver extract 
(0.4 U.S.P. U = 0.2 ml/day) caused any change 
of weight or of N excretion. Rats fed in this way 
and made hyperthyroid by daily injection of 
150 + of d-l thyroxine, lost weight and exhibited 
increased N excretion. When such thyroxine- 
treated rats were given vitamin Bie, the thyroxine 
induced weight loss was not changed, but the 
N loss was significantly decreased. Since it is 
known that the calorigenic effect of thyroxine 


AMERICAN PHYSIOLOGICAL SOCIETY 


115 


is not counteracted by the vitamin and since the 
weight loss of the hyperthyroid rat was not in- 
fluenced by Biz or liver extract, it would appear 
that the latter are N sparing at the expense of 
material other than protein. 


Mechanics of ventricular contraction: a cinefluor- 
ographic study. Ropert F. RusHmer, NATHAN 
THAL* AND ALLEN YounG*. Dept. of Physiology 
and Biophysics, Univ. of Washington School of 
Medicine, Seattle. 

Changes in the size and configuration of the 
right and left ventricular cavities were studied by 
cinefluorographic angiocardiography in 20 an- 
esthetized dogs in the left lateral reclining posi- 
tion. During projection of these motion picture 
films, ventricular filling appeared to occur more 
rapidly than systolic ejection. Planimetric meas- 
urements of the projected ventricular areas were 
made from tracings of successive motion picture 
frames showing several cardiac cycles in 8 animals. 
In most cases, filling of the ventricular chambers 
rapidly reached a plateau in early diastole which 
was relatively constant until the next systole. 
Since ventricular filling is virtually complete in 
early diastole, the rate of ventricular filling 
would impose little limitation on augmented car- 
diac output by tachycardia until the cycle length 
is markedly reduced. The left ventricular chamber 
resembles a cylinder with a conoid segment ex- 
tending from the apical end. Reduction in ven- 
tricular area during systole was accomplished 
largely by a reduction in the diameter of the 
chamber which was relatively constant in suc- 
cessive cycles. More complete emptying of the 
ventricle was accomplished largely by additional 
shortening of the chamber. At the end of systole, 
residual blood was invariably present in both 
the right and left ventricular cavities, but the 
amount varied in different animals and in suc- 
cessive cycles in the same animal. The walls 
of both ventricles became thicker during systole 
indicating a greater reduction in the radius of the 
inner shells of myocardium than in the outer 
layers. Since circumference is directly related to 
radius, circumferentially arranged muscle fibers 
near the endocardium would shorten to a greater 
degree than those nearer the external surface. 
From anatomical and geometrical points of view, 
the right ventricle has a large surface area in 
relation to its capacity, suggesting considerable 
lability in volume in response to varying filling 
pressures, but a corresponding vulnerability to 
high outflow pressures. The left ventricle is adap- 
ted to high outflow pressures. 


Statistical analysis of renal clearance by the dog. 
H. F. Russo, J. L. Crminera anp §S. R. Gass 
(introduced by Karu H. Bryer). Dept. of 
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Pharmacology, Research Div., Sharp and Dohme, 

Inc., Glenolden, Pa. 

A statistical analysis of normal renal clearances 
was performed on data accumulated over a period 
of 6 years using 31 female dogs. Measurements of 
renal function included glomerular filtration (GF), 
renal plasma flow (RPF), and p-aminohippurate 
(PAH) Tm, and arginine Tm. All values presented 
herein are as per m.? of surface area. Analysis of 
2045 creatinine clearances (GF) for interaction 
between dogs and years by the method of G. W. 
Snedecor, (Statistical Methods, 4th ed., Iowa State 
College Press, 1948) yielded a mean value and a 
standard deviation (S.D.) of 94 + 9 cc/minute; 
95% confidence limits = 94 + 18 cc/minute. From 
290 determinations, the mean value and 8.D. of a 
single PAH-RPF determination on any given 
dog for any one occasion were 238 + 32 cc/minute; 
95% confidence limits = 238 + 63 cc/minute. Al- 
though only 20 determinations of Tmpau spread 
over 7 dogs were available it was determined that 
the variations between dogs probably were not 
significant. The mean value and the S8.D. were 
16.46 + 1.79 cc/minute; 95% confidence limits = 
16.46 + 3.87 cc/minute. Analysis of Tmarginine WAS 
made by the method of Mohanlal Ganguli, (San- 
khya, The Indian Journal of Statistics, 5: 449, 
1941). The mean and §8.D. of a single determination 


on any given dog for any one occasion are 12.88 + 
1.66 cc/minute; 95% confidence limits are 12.88 + 
3.25 cc/minute. 


Severe radiation injury observed in the erythro- 
cyte sedimentation of dogs. G. A. Sacuer, 
M. N. Swirt anp J. Gurian (introduced by 
H. M. Part). Argonne Natl. Lab., Chicago, 
Ill., and Naval Radiological Defense Lab., San 
Francisco, Calif. 

When erythrocyte sedimentation curves are 
plotted as logarithm of distance versus logarithm 
of time, the result.is a line of little curvature for 
about two-thirds of the total distance. The slope 
and intercept of a fitted line provide two inde- 
pendent parameters of the sedimentation process. 
Data from x-rayed dogs were reanalyzed in this 
fashion. In dogs which received 200 r or less, the 
slope falls to a minimum between 10 and 20 days, 
and the intercept reaches a maximum at about 
the same time, then both return to normal levels. 
In dogs which received 300 r or more, a new pattern 
appears. Intercept rises to a maximum and sub- 
sides as for lower doses, whereas the slope falls 
for the first 10 days, then rises abruptly to a 
maximum at 20 days, falls again to low values, 
and finally rises to normal level. The phase of 
increased slope is seen almost always after single 
massive doses, occasionally after protracted ex- 
posures (injected radioisotopes), and not at all 
in dogs which received daily doses of x-rays 
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throughout life. The observations suggest that 
the phenomenon is a positively accelerated func- 
tion of dose and dose rate. The behavior at low 
dosages can be accounted for in terms of hemato- 
crit values, but no correlates for the increase in 
slope at higher dosages are known. The empirical 
parameters can be tentatively related to para- 
meters of the physical sedimentation process. 


In vitro studies on adrenal ascorbic acid. M. 
SaFFRAN, MARGARET J. BayLiss AND JAMEs L. 
Wess (introduced by R. A. CLEGHORN). Allan 
Memorial Inst., McGill Univ., Montreal, Quebec, 
Canada. 

Rat adrenal tissue preparations, suspended in 
Ringer media, lose ascorbic acid into the medium. 
The extent of the loss varies with the damage 
incurred during preparation of the tissues but a 
portion of the ascorbic acid always remains as- 
sociated with the tissue. Thus, the loss of ascorbic 
acid from adrenal homogenates, slices, and whole 
glands does not exceed 95%, 75% and 25% re- 
spectively, indicating the presence of readily- 
diffusible and tightly-bound forms. The addition 
in vitro of high concentrations of Armour’s ACTH 
results in a significantly greater loss of ascorbic 
acid from whole rat adrenals into the medium. 
ACTH also causes a significant increase in the 
oxygen consumption of whole rat adrenals. These 
observations on the effects of ACTH confirm 
the report of Tepperman (Endocrinology 47: 384, 
1950), using dog adrenal slices. The respiration of 
whole adrenals is comparable to that of adrenal 
slices. In solution, ascorbic acid is protected by 
ACTH against destruction, as determined by the 
Roe and Keuther method. This has been shown 
to be due to the protein properties of ACTH. 


Effectiveness of commercial hemolytic agents. 
A. P. St. OncGE* anv D. B. Diu. Med. Div., 
Army Chemical Center, Md. 

Saponin and other hemolytic agents (such as 
Aerosol-OT) have many laboratory applications. 
The most familiar use is in the gasometric pro- 
cedure for oxygen and carbon dioxide in blood. 
Peters and Van Slyke recommend the use of 
saponin Merck in making the neutral ferricyanide 
reagent. Recent studies indicate that some post- 
war saponins do not function with full satisfac- 
tion. Alternative hemolysins such as Aerosol-OT 
and soapwort extract have been proposed but no 
quantitative evaluation of commercially available 
saponins have been reported. In our first studies 
the oxygen content of goat blood was determined 
using the neutral ferricyanide reagent in the 
recommended concentration of 0.3%. All available 
saponins were employed. The following hemolysins 
were entirely satisfactory: Penick Saponin; East- 
man Saponin, Lot No. P4764; E. Merck Saponin 
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(Darmstadt, Germany) ; a prewar sample of Merck 
and Company (Rahway) Lot No. G-31331; Amend 
experimental sample; and American Cyanamid 
Aerosol-OT. Unsatisfactory saponins were J. T. 
Baker, Lot No. 1.2844, Lot No. 1.1144, Lot No. 
72945 and Lot No. 2.2044; Amend Drug Company, 
Lot No. C48969; and Fisher Scientific Company 
Lot No. 8-33, Lot No. J-97 and Lot No. 472977. 
Further studies on human blood agreed with the 
above results with the exception of the new Amend 
saponin. E. Merck Saponin (Darmstadt, Ger- 
many) and a British Drug House sample were 
satisfactory in a concentration of 0.1%. Aerosol 
OT was satisfactory in concentrations as low as 
0.05%. 


Influence of estrogen on Hooker-Forbes assay 
for progesterone. H. A. SatHanicx,* A. G. 
OusEN* anD F. L. Hisaw. Dept. of Biological 
Chemistry, Univ. of Utah School of Medicine, 
Salt Lake City, and Biological Labs., Harvard 
Univ., Cambridge, Mass. 

Hooker and Forbes have described a micro- 
bioassay which detects as little as 0.33 ug. pro- 
gesterone/ml. The technic involves the injection 
of 0.0006 ml. of the test sample into the ligated 
uterus of a mouse castrated for 16 days. The 
criterion of a positive result is the conversion 
48 hours post-injection of the stromal nuclei 
from the castrate condition to enlarged, oval 
nuclei with fine chromatin granules and con- 
spicuous nucleoli. We sometimes obtained ‘false 
negatives’ when using this method in studying 
the progesterone content of monkey and rat sera. 
In these instances considerable amounts of estro- 
gen were suspected to be present. To determine 
whether or not estrogen had interfered with the 
response of the stromal nuclei to progesterone, we 
assayed test solutions of sesame oil and mam- 
malian Ringer’s containing constant amounts of 
progesterone (2 and 5 ug/ml.) and graded amounts 
of alpha-estradiol (0.001 to 10 ug/ml.). While 2 
and 5 wg. progesterone/ml. always gave positive 
responses, solutions containing estradiol and pro- 
gesterone in ratios of 1/200 or greater gave nega- 
tive responses. Supported in part by a research 
grant from the Division of Research Grants and 
Fellowships of the National Institutes of Health, 
U.S. Public Health Service.) 


Triphosphopyridine nucleotidase. D. R. Sanap1 
(introduced by G. LePage). Inst. for Enzyme 
Research, Univ. of Wisconsin, Madison. 

The enzyme from pig kidney which converts 
triphosphopyridine nucleotide (TPN) to diphos- 
phopyridine nucleotide (DPN) by splitting off a 
molecule of phosphate has been purified by am- 
monium sulphate precipitation and trypsin diges- 
tion. Its pH optimum is 9.5 and its properties are 
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similar to the properties of alkaline phosphatase. 
Highly purified alkaline phosphatase from kidney 
and intestine prepared by three different methods 
also catalyzed this reaction. Complete conversion 
of TPN to DPN can be carried out with excess of 
enzyme which offers a method for the estimation 
of the individual nucleotides when they occur in 
mixtures in a single experiment. 


Qualitative differences between erythrocytes from 
normal and tuberculous individuals. Curtis 
SANDAGE AND YAYE FurRvuTANI (introduced by 
C. C. Wana). Research Div. of Hines Veterans 
Hospital and Dept. of Exptl. Medicine, North- 
western Univ. Med. School, Chicago, Til. 

In a study of certain blood changes occurring 
in pulmonary tuberculosis in humans, the possible 
influence of qualitative differences in erythrocytes 
on the sedimentation rate has been investigated. 
‘Artificial’ sedimentation rates were determined 
by suspending standardized, thoroughly washed 
red cells from various patients and normal persons 
in plasma from persons with high sedimentation 
rates. In general, there was an inverse correlation 
between the sedimentation rate of a given blood 
sample and the rate of settling of the same cells 
when washed and resuspended in another plasma. 
In such cases, normal cells showed very high 
sedimentation rates, whereas cells from advanced 
cases of tuberculosis settled very slowly. The 
separate effects of plasma on the sedimentation 
rate roughly paralleled the plasma content of 
polysaccharide associated with a2-globulin as de- 
termined spectrophotometrically. However, that 
the qualitative difference between normal and 
tuberculous erythrocytes may be an immunologic 
phenomenon is suggested by the fact that /) 
erythrocytes from normal and tuberculous in- 
dividuals were found to differ metabolically, as 
determined by manometric methods, and 2) they 
differ antigenically as determined by cross ab- 
sorption serological tests. 


A dual-channel, piezoelectric, cathode-ray oscil- 
lographic recorder of muscle responses. ALEX- 
ANDER SANDOW (with the technical assistance of 
ArtTHurR J. Kaun). Washington Square College 
of Arts and Sciences, New York Univ., New 
York City. 

A frog skeletal muscle is isometrically linked 
to the stylus of a piezoelectric (phonograph) 
pickup connected to an amplifier stage forming an 
electronic differentiating circuit. This circuit ac- 
curately differentiates pulses with components up 
to 500-600 cycles/second; hence its output pre- 
cisely gives the tension/time derivative of the 
contraction and relaxation periods of a twitch 
or tetanus. The latency relaxation (fundamental 
about 300-400 cycles/second) is imperfectly differ- 
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entiated. Following the differentiating stage, the 
pulse is fed into two separate channels. Channel 
I amplifies the contraction and relaxation periods’ 
derivative and registers it on a sweep of one beam 
of a Du Mont dual-beam oscillograph. Channel 
II isolates the latency change (by clipping the 
relatively large derivative signal), reintegrates it 
to compensate for its initial imperfect differentia- 
tion, and, after amplification, registers it on a 
sweep of the oscillograph’s second beam. The 
two sweeps, each suitably timed, are simultane- 
ously tripped by the stimulus shock and each 
includes an appropriate timing wave impressed 
on its particular muscle-response deflection. For 
tetani longer than one-half second, sweep I is 
tripped by the first shock, and records the con- 
traction period, and sweep II is triggered by 4 
delayed pulse and records the relaxation period. 
Any of the above mechanical variations is record- 
able on sweep I and the muscle’s action potential 
recordable on sweep II. In all cases separate opti- 
cal myography registers initial and peak tension. 
(Aided under contract NR113-300 with Office of 
Naval Research.) 


Massive pulmonary edema of central nervous 
system origin: hemodynamic observations and 
the role of sympathetic pathways. STANLEY 
J.Sarnorr Dept. of Physiology, Harvard School 
of Public Health, Boston, Mass. 

The injection of thrombin and fibrinogen into 
the cisterna magna of rabbits is followed by mas- 
sive pulmonary edema which is lethal in from 5- 
20 minutes; this edema is accompanied by a rise 
in left auricular pressure. More detailed hemo- 
dynamic studies in the dog revealed a prompt and 
striking rise of pressures in the femoral artery, 
left auricle, pulmonary artery, and systemic 
veins. Left auricular pressures rose to as high 
as 80 mm. Hg. Vagotomy did not lower the ele- 
vated left auricular pressure. Data will be pre- 
sented which suggest that the elevated pulmonary 
vascular pressures result from a) a drastic increase 
in the peripheral vascular resistance and 6) a 
shift of blood from the peripheral to the pulmo- 
nary circulation. The administration of a sympa- 
thetic blocking agent in doses sufficient to reduce 
moderately the peripheral resistance was followed 
by a prompt return to normal of pulmonary vascu- 
lar pressures and a rise in cardiac output. The 
ventricular work-failure threshold and its clinical 
implications will be discussed. 


Effect of banthine upon gastric secretion and 
peptic ulcer—an experimental study. LesTER 
R. Sauvace* anp Henry N. Harkins. Dept. 
of Surgery, Univ. of Washington School of Medi- 
cine, Seattle. 

Our experiments indicate that banthine, atro- 
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pine and vagotomy will each prevent ulceration 
of the gastric rumen of starved rats subjected to 
the Shay procedure of pyloric ligation of 24 hours’ 
duration. Banthine or atropine administered i.m, 
in beeswax 10 hours preceding the histamine test 
will reduce the gastric free hydrochloric acid 
secretory response by about 90%. In most cases 
banthine will prevent the free hydrochloric acid 
secretory response of the stomach to sham feeding 
employing dogs with simple gastric fistulae and 
divided double barreled cervical esophagostomies. 
Atropine does not result in so marked a diminution 
of the cephalic phase of gastric secretion. Ban- 
thine has little effect upon the secretory response 
of Heidenhain pouches in dogs following feeding. 
Banthine affords a degree of protection in the 
Mann-Williamson dog against ulceration of the 
jejunum adjacent to the gastrojejunostomy. How- 
ever, the survival time of the treated dogs is not 
significantly increased over that of the controls. 
Of 6 controls all died with ulcer perforation or 
hemorrhage an average of 70 days after operation. 
Of 13 treated dogs one is still alive and in excellent 
condition while 12 are dead. Of these latter, 8 
died without ulcer and 4 died with ulcer. Those 
dead without ulcer or still alive have survived 
postoperatively an average of 77 days. Those 
dying with ulcer did so an average of 59.5 days 
after surgery. 


Inhibition of ovulation in the rabbit by banthine 
(6-diethylaminoethyl xanthene-9-carboxylate 
methobromide). CHarLtes H. Sawyer, J. E. 
MARKEE AND JOHN W. Everett.* Dept. of Anat- 
omy, Duke Univ., Durham, N. C. 

Ovulation in the rabbit follows copulation- 
initiated neurogenic stimulation of the adenohy- 
pophysis. Earlier work from this laboratory has 
shown that the neurogenic stimulus involves an 
adrenergic mediator. Later results have indicated 
that a cholinergic mediator acts prior to, and may 
be responsible for, the release of the adrenergic 
mediator. The present work gives further indirect 
evidence that the stimulus contains a rapidly 
acting cholinergic component: rapid post-coital 
injections of banthine, a new potent anticholiner- 
gic agent, prevent ovulation in a significant num- 
ber of animals. A series of 28/30 mature female rab- 
bits ovulated in response to single matings. When 
copulation was followed within 30 seconds by 
intravenous injection of banthine (5 mg/kg.) 
ovulation failed in 5/10 cases. If the banthine was 
withheld until one minute post coitum, 8 of the 
same 10 rabbits, including 3 of the 5 earlier fail- 
ures, ovulated. The other 2 animals ovulated when 
banthine was injected 5 minutes after mating. 
The blocking dose of banthine was found to 
develop protection against twice-lethal dosages of 
acetylcholine within a few seconds. The results 
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parallel those of our earlier work with atropine 
and are interpreted as confirmation of the exist- 
ence of a rapid cholinergic component in the 
neurogenic stimulus for the release of ovulating 
hormone in the rabbit. 


ACTH release in response to stress is partially 
prevented by an adrenergic blocking agent 
(SKF-501). CuarLtes H. SawyeR AND GEORGE 
R. ParKerson, Jr.* Dept. of Anatomy, Duke 
Univ. School of Medicine, Durham, N.C. 
Injected epinephrine stimulates ACTH release 

but there has been considerable disagreement as 

to whether an adrenergic mechanism is involved 
in the natural sequence by which stress activates 
the adenohypophysis. A barrier to the acceptance 
of the latter concept has been the general in- 
ability of adrenergic blocking agents to prevent 
stress-induced ACTH release. The present work 
is a study of the effects of a new, highly potent 
adrenergic blocking agent, SKF-501, on the eosin- 
openic response to epinephrine and cold stress in 
rats. In a dosage (10 mg/kg.) which was recently 
found effective in blocking the neurogenic stimulus 
for LH release in rats, SKF-501 itself acts as an 
alarming stimulus, inducing a marked eosinopenia 
at 4 hours. By 24 hours after injection the’ eosino- 
phil count is back to normal but adrenergic block- 
ing capacity is still high. At this time the usual 
effects of epinephrine (70% eosinophil loss) and 
cold stress (70% eosinophil loss) on ACTH release 
are partially blocked in the SKF-501-treated ani- 
mals (only 25% and 50% eosinophil losses, re- 
spectively). The results are interpreted as support 
for the hypothesis that an intrinsic adrenergic 
mediator is utilized in the mechanism by which 
stress stimulates the release of pituitary ACTH. 


Regional differences in CO, elimination through 
the skin. K. E. ScHarrer (introduced by E. S. 
Menpetson). U. S. Naval Med. Research Lab., 
New London, Conn. 

In the experiments in collaboration with K. 
Scheer an infrared gas analyzer (absorption type 
after Luft) was used to determine the eliminations 
of CO: through the skin at 12 areas on 4 healthy 
subjects in a climate-chamber at 29°C. and 40% 
humidity. Remarkable uniformity was found for 
CO, elimination in corresponding skin regions 
from subject to subject. Cutaneous CO: elimina- 
tion is approximately equal in the areas of the 
trunk, legs and arms. Considerably higher values 
were obtained from the skin of the face, plantar 
and palmar surfaces. Insignificant differences be- 
tween right and left sides and between dorsal and 
ventral sides were noted. There appears to be a 
correspondence between cutaneous CO: elimina- 
tion and cutaneous blood flow as found by Hertz- 
man et al. 


AMERICAN PHYSIOLOGICAL SOCIETY 


119 


Preparation and physical studies of crystalline 
bovine albumin-fluorescein conjugates. Ricu- 
ARD W. ScHAYER* AND ALFRED A. SCHILLER. 
Rheumatic Fever Research Inst., Northwestern 
Univ. Med. School and Dept. of Physiology, 
Univ. of Illinois College of Medicine, Chicago. 
Synthesis of fluorescein isocyanate and its con- 

jugation with protein were effected by modifica- 
tions of the methods of Coons et al. (J. Immunol. 
45: 159, 1942). Fluorescein isocyanate added to a 
2% solution of crystalline bovine albumin pro- 
duced a yellow conjugate. After filtration and 
prolonged dialysis against saline and then water, 
the preparation was lyophilized producing a fluffy, 
orange-yellow, water soluble, fluorescent substance. 
About 80% yields were obtained. Preliminary 
physical studies indicate that the fluorescein- 
protein conjugate is not significantly different 
in physical properties from the native bovine 
albumin. The intrinsic viscosity, a measure of 
the shape of the molecule, was identical for the 
conjugate and the native protein. Sedimentation 
velocity measurements gave patterns showing a 
slight asymmetry suggesting that 5-10% of the 
material corresponds to large molecules. This 
may be due to the attachment of several fluores- 
cein residues to a small percentage of the protein 
molecules. Electrophoretic studies indicate that 
the isoelectric point of the conjugate increased 
by 0.13 pH units suggesting that an average of 
1.6 molecules of fluorescein had been attached to 
each molecule of protein. Fluorophotometry 
yielded similar results. Electrophoretic spreading 
experiments demonstrated only a slight increase 
in heterogeneity of the conjugate, supporting 
other evidence that probably one or two fluores- 
cein molecules are attached to each protein mole- 
cule producing an average of 1.6. Spectral ab- 
sorption curves of the conjugates revealed a peak 
at \ 490 mu, identical with those of a Na fluorescein 
solution. 


Parallelism of blood flow in renal cortex and 
medulla. ALLEN M. Scuer (introduced by 
Loren D. Caruson). Lab. of Physiology, Yale 
Univ. School of Medicine, New Haven, Conn., 
and Dept. of Physiology and Biophysics, Univ. 
of Washington School of Medicine, Seattle. 
Recent studies have indicated a possible func- 

tional bypass of blood in the kidney. It has been 

maintained that the renal blood flow can pass 

almost entirely through a cortical or through a 

juxtamedullary-medullary route. Vascular chan- 

nels have been described which might be the ana- 
tomical basis of such a shunt. Previous studies 
have not, however, employed direct or dynamic 
methods of studying flow in these two areas. 

Dye or radiopaque materials have been injected, 

and the presence or absence of the foreign sub- 
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stance interpreted as indicating flow changes. In 
the present experiments the thermoelectric blood 
flow recorder, first employed physiologically by 
Gibbs, was modified to record flow at a point in 
the kidney cortex and at another point in the 
medulla. The principle of the recorder is simple. 
The two junctions of a thermocouple are inserted 
in tissues of a living animal, and one junction is 
heated slightly above organ temperature. The 
temperature of the heated junction will be in- 
fluenced by the flow near it. Increased flow will 
cool the heated junction, and with decreased flow 
the temperature of the heated junction will rise. 
Because both junctions are in the same tissue, 
the effect of blood temperature change is elimi- 
nated. Experiments have been done on dogs, cats 
and rabbits with this recorder. Since any nervous 
reflexes involving the kidney are considered to 
be mediated by the renal nerves or by one or 
another neurohormones, the renal nerves were 
stimulated at various frequencies, or 1-epineph- 
rine, l-arterenol and acetylcholine were ad- 
ministered. Most of these procedures caused a 
decrease in blood flow to the kidney although low 
frequency stimulation may increase flow and 
acetylcholine at times has increased flow. In all 
experiments, the changes in blood flow in the 
cortex and medulla of the kidney were parallel. 
Flows in these areas never changed in opposite 
directions as they would were there a ‘shunt,’ 
nor has flow in one area been passive while the 
other changed. 


Fluorescein-conjugated plasma protein as an in- 
dicator of vascular permeability. ALrrep A. 
ScHILLER AND RicHarp W. Scuarer.* Dept. 
of Physiology, Univ. of Iliinois College of Medi- 
cine, Chicago, and Rheumatic Fever Research 
Inst., Northwestern Univ. Med. School, Chicago. 
Fluorescein has been conjugated to plasma pro- 

tein by modification of the methods of Coons 

et al. (J. Immunol. 45: 159, 1942), providing an 
optically labelled green fluorescent colloid whose 
suitability for vascular permeability studies is 
indicated by the following evidence. 1) Its rate 

of disappearance from the circulation indicates a 

‘half-life’ of 1-2 days. 2) When injected intra- 

dermally, its presence in the skin is detectable by 

its green fluorescence for 60 days; confirmed by 
biopsy. 3) The depilated abdomens of rats given 

the conjugate i.v. were examined under u.v. 24 

hours later, and the skin was without a trace of 

green fluorescence. Small areas of the skin were 
burned. Within 15 minutes to 1 hour the burned 
sites appeared green fluorescent, the intensities 
roughly paralleling the severity of the burns. 

4) Fluorescence microscopy of the tissue of rats 

revealed that the conjugate remained within the 

vascular tree. Green fluorescence, tentatively in- 
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dicative of conjugate entry, was seen in proximal 
tubule cells of kidney, tissue granulocytes, Kupffer 
cells of liver, and questionably in hepatic cells. 
The procedure of conjugation does not confer 
antigenicity to the conjugates. On the basis of 
these preliminary studies it is believed that the 
protein conjugate is treated in the same manner 
as native plasma protein in vivo. Its optical label 
permits its qualitative and quantitative identi- 
fication in tissues and body fluids by fluorometric 
techniques which can be adapted to specific prob- 
lems of vascular permeability. 


Experimental validity test of electrocardiographic 
‘ dipole hypothesis and central terminal theory. 
Orro H. Scumitr, RapHaet B. LEvINE* AND 
Ernst Simonson. Univ. of Minnesota, Min- 
Preapolis. 
WElectrocardiographers agree that central termi- 
nal theory and the dipole hypothesis are very 
convenient concepts, but much controversy has 
arisen over the degree of their validity. To provide 
semi-quantitative criteria by which this situation 
can be clarified, a bridge balancing technique has 
been devised in which an exact null would be 
obtained for the potentials from any pair of 
points anatomically opposite each other along a 
line through the heart center if both concepts 
applied exactly. The perfection of balance is 
then used to assess the validity of theory. As a 
criterion of excellence, the ratio of the unbalance- 
able residual to the total of the contributing po- 
tentials is used and defines a cancellation co- 
efficient. Experimentally thus far, a modified 
Wilson terminal has been used and pairs of balance 
points obtained in widely different directions 
through the chest for each subject. The subject 
is then placed in a device which locates spatially 
and records photographically the several radii. 
Although good cancellations are usually found, 
several of the connecting lines may fail to pass 
accurately through a center in the heart. Viewed 
frontally, the lines cross more nearly in a common 
point than when viewed from other directions. 
From this evidence we conclude tentatively that 
the dipole hypothesis is a usable concept, es- 
pecially for the frontal plane, in spite of the heart’s 
large volume and the anisotropy of the body. It 
seems clear also that a central termina] must 
include at least 3 potential components to be 
valid three-dimensionally or with chest electrodes. 
(Aided by a U. 8. Public Health Service grant.) 


Further observations on local responses of single 
medullated fibers in frog’s phalangeal nerve. 
Gorpon M. ScHOEPFLE AND JOSEPH ERLANGER. 
Dept. of Physiology, Washington Univ. School 
of Medicine, St. Louis, Mo. 

The method is the same as that previously 
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employed (ScHOEPFLE AND ERLANGER. Am. J. 
Physiol. 163: 748, 1950). The additional significant 
results are: 1) The monophasic hump can attain 
is the height of the spike, but with ‘threshold’ 
rectangular current stimulation the height can 
range down almost to invisibility, due to a 10% 
(ad max.) spontaneous variation in excitability. 
2) The hump appears to have a latency which is 
of the same order of magnitude as the discon- 
tinuity in excitability curves previously published 
(ERLANGER AND Buarr. Am. J. Physiol. 99: 129, 
1931), a discontinuity which, it now appears, is 
evident only when the rectangular stimulating 
current strength exceeded 80% of threshold, all 
of which is indicative of the development of a 
certain amount of refractoriness with the hump. 
3) Diphasic repetitive humps, seen occasionally, 
are indicative of a certain amount of conduction. 
The duration of the humps is slightly greater than 
that of monophasic spikes. 4) When repetitive, 
the humps are not confluent as are Lorente’s 
E; oscillations. §) Stopping the rectangular stimu- 
lating current during a hump does not stop its 
completion. The evidence indicates that the hump 
is the result of a partial break-down of the mem- 
brane. When a local, nonlinear catelectrotonic 
potential attains threshold through any time 
course it provokes instability and initiates either 
a local or propagated response. (Aided by grants 
from the Ella Sachs Plotz Fndn. and the U. S. 
Public Health Service.) 


Nitrogen tension in the swimbladder of marine 


fishes in relation to the depth. P. F. 
ScHOLANDER. Dept. of Biol. Chemistry, Harvard 
Med. School, Boston, Mass. 

Analysis of the gases of swimbladders from a 
variety of marine fishes caught at different depths 
have been made. On the reasonable assumption 
that nitrogen cannot be chemically secreted we 
would presume that the nitrogen tension in the 
swimbladder at a given depth, would in time reach 
equilibrium with the nitrogen tension in the 
surrounding seawater. As the latter at all depths 
is near 0.8 atm. it follows that the nitrogen per- 
centage in the swimbladder should be approxi- 
mately 80 divided by the total pressure in atmos- 
pheres. This proved essentially correct for most 
species. There is a general tendency, however, of 
a slightly elevated nitrogen tension the deeper 
one gets, at 20 atm. it may be more than one 
atmosphere above that of the seawater. In some 
species the correlation fails completely and the 
nitrogen percentage at all depths may be as high 
as in surface fishes, i.e. about 80%. By measuring 
in a pressure tank the depths at which these 
fishes just float it was always found to be near the 
surface, and they had therefore not secreted oxy- 
gen while in deep water. In most cases these fishes 
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were known to be vertical migrators. It is hence 
believed that a greatly elevated nitrogen per- 
centage in the swimbladder as compared with the 
depth is indicative of vertical migration. The 
reason for the tendency of all fishes to get some 
elevation of the nitrogen tension in the swimblad- 
der with increasing depth is so far unexplained. 


Pyridoxal phosphate as accelerator for kidney 
DOPA decarboxylase and its inactivation by 
DOPA and related substances. HERMANN F. 
Scuotr (introduced by Wiiu1am G. CLarRK). 
Dept. of Physiological Chemistry, School of Medi- 
cine, Univ. of California at Los Angeles. 
Guinea pig kidney enzyme prepared according 

to the method of Schales and Schales quantita- 
tively decarboxylates small amounts of DOPA; 
larger amounts however are only partially de- 
carboxylated and if the DOPA concentration is 
further increased the absolute rate is less than 
for small amounts. This inhibition does not occur 
if added pyridoxal phosphate is present. If the 
pyridoxal phosphate however is first incubated 
with a small amount of DOPA its activating 
property is completely destroyed. Phenylalanine, 
tyrosine, 3-methyltyrosine, 3-fluorotyrosine and 
catechol do not similarly inactivate pyridoxal 
phosphate, while 3-4 di-hydroxyphenylserine, and 
3-hydroxytyramine do. Glutatihone, phenylala- 
nine and certain other amino acids prevent in- 
activation. Further studies on the structure- 
activity relationships of this inhibition will be 
discussed. The absorption spectrum and other 
properties of pyridoxal phosphate and its reaction 
product were compared with those of pyridoxal 
and pyridoxamine and the kinetic effect of con- 
centration and pH changes were followed. 


Titration of extracts and hormones of adrenal 
cortex by the method of unstained cell counts 
and by a color test. RoBeRT ScHREK (introduced 
by Jutes H. Last). Research Service, Veterans 
Administration Hospital, Hines, Ill. 

Cell suspensions from the rabbit thymus were 
incubated with extracts and hormones of the 
adrenal cortex for 24 hours at 37° C. To determine 
the number of viable cells, a solution of safranine 
was added to the treated and untreated suspen- 
sions and the unstained, i.e. viable, cells were 
counted in a hemocytometer. A unit of extract 
or hormone was defined as the amount of reagent 
which, on incubation with the cell suspension, 
resulted in a viable cell count of 50% of the con- 
trol incubated suspension without reagent. An- 
other method of titration depended on the capacity 
of viable cells in a suspension to reduce the redox 
indicator, 2,6 dichlorophenol indophenol. The 
suspension was incubated with the reagent for 
24 hours and then the capacity of the suspension 
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to reduce the indicator was tested. A failure of 
the indicator to be reduced as much as in the con- 
trol suspension indicated that the reagent had a 
toxic effect on the cells. As a standard, a mixture 
of equal parts of fresh and inactivated (56° 1 hour) 
suspension was incubated. The treated suspension 
that had the same capacity to reduce the dye as 
the standard was said to have 1 unit of reagent. 
By the method of unstained cell counts, one unit 
was equivalent to 0.03 gamma of compound F 
or 0.00,03 glycogen deposition units. Several pure 
hormones and various extracts of the adrenal 
cortex are now being titrated by the present 
methods. 


Depressor effects of certain sulfhydryl com- 
pounds. Henry A. ScHROEDER AND Epna M. 
MENHARD.* Hypertension Div., Dept. of In- 
ternal Medicine, Washington Univ. School of 
Medicine, St. Louis, Mo. 

The intravenous injection of cysteine into an- 
esthetized renal hypertensive rats was followed 
in 5 minutes by a fall of blood pressure lasting 1 
or 2 hours, which did not occur in normotensive 
rats. This response did not follow the injection 
of cystine, methionine, 1-methyl, 2-mercaptoimid- 
azole, 1,2 mercaptobenzoxole, thiosalicylic acid; 
2-mercaptoethanol sometimes caused it, but so- 
dium thioglycollate constantly did. Responses to 
these compounds by normotensive rats were in- 
consistent. In unanesthetized hypertensive rats 
intramuscular 2,3-dimercaptopropanol caused 
consistent lowering of systolic pressure lasting 
2 or 3 hours but not 4 hours. In unanesthetized 
renal hypertensive dogs mean pressure became 
considerably lower for 2-4 hours after injection 
of cysteine, sodium thioglycollate and 2,3-dimer- 
captopropanol; the same response was observed 
in 3 hypertensive patients. Repeated injections 
resulted in no persistent effects. Shock was not 
produced. Cysteine did not modify the pressor 
response of rats to nor-epinephrine. It is believed 
that sulfhydryl compounds of a certain configura- 
tion may sometimes act as transient depressor 
substances and that this reaction may be con- 
fined to some hypertensive states. 


Hearing loss after experimental injury to apex 
of the cochlea. H. F. ScoukNEecut* aNnp W. D. 
NerF. Div. of Oiolaryngology and Lab. of Physi- 
ological Psychology, Univ. of Chicago, Chicago, 
Til. 

There is abundant evidence that high tones 
stimulate receptors in the basal end of the cochlea 
and that damage to the receptors or neural ele- 
ments in this region results in high tone deafness. 
The picture with regard to low tones is much 
less clear. Apparently frequencies in the lower 
range (1000 cps and below) produce a widespread 
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response within the cochlea with the region of 
maximal effect being near the apex. An inner ear 
type deafness affecting only the low frequencies 
is rare in clinical experience; in the early stages of 
Meniere’s disease a loss of hearing involving the 
low tones over a range of several octaves is some- 
times seen. The present experiment was under- 
taken to obtain further information as to the 
degree of localization of low tones in the cochlea. 
An operative method was developed by which a 
small circumscribed lesion could be made in the 
apical turn of the cochlea. Audiograms of experi- 
mental animals (cats) were determined by avoid- 
ance conditioning procedure before and after 
making the cochlear lesion. After post-operative 
testing, cochleas were sectioned and graphic re- 
constructions made. The locus and extent of in- 
jury were correlated with hearing losses. Lesions 
limited to a small region in the apical turn have 
been produced successfully. In some cases impair- 
ment of hearing for low tones with approximately 
normal hearing for high tones has occurred. The 
hearing loss is not as abrupt nor as severe as that 
reported for similar lesions in the basal turn. 


Effect of hypophysectomy on electrolyte and 
water balance in dog. I. L. Scuwarrz,* D. P. 
Ear.e, Jr., R. C. pe Bono, S. J. Farser,* 
M. Kurtz* anv J. GREENBERG.* Depts. of Phar- 
macology, Medicine and Physiology, New York 
Univ. College of Medicine, New York City. 
Thirteen hypophysectomized dogs were studied. 

To date serial sections of the pituitary areas of 

5 dogs have been examined. No adenohypophyseal 

cells were seen in any. The adrenals showed great 

weight reductions and atrophic changes in all 3 

cortical layers (N. LANE. Federation Proc. this 

issue). Marked insulin hypersensitivity and in- 
ability to withstand fasting indicated disturbance 
of carbohydrate and protein metabolism. Glo- 
merular filtration rate and renal plasma flow were 
considerably reduced. Orally administered water 
load (40 ml/kg.) was well absorbed but its ex- 
cretion was retarded (4-45%, average 25% within 

3 hours as compared to 100% in normals). How- 

ever, the animals withstood low sodium diets 

(1 to 2 mEq/day) for 3 weeks without ill effect 

and without change in serum sodium concentra- 

tion. Large doses of potassium (0.3 to 0.98 mEq/- 
min. for 2.5 hours) were administered intra- 
venously to 4 dogs that had been given oral 
potassium for 3 to 4 days beforehand. During the 
potassium infusion, potassium excretion increased 
promptly approaching or exceeding the filtered 
load. The plasma potassium did not reach toxic 
levels in spite of the low filtration rates. Three 

to 15 weeks following hypophysectomy, T-1824, 

inulin, deuterium oxide, and Na* spaces were 

within normal limits. It is concluded that hy- 
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pophysectomized dogs exhibiting atrophic changes 
of all adrenal cortical layers differ from adrenalec- 
tomized animals in that their water and electro- 
lyte distribution and their responses to potassium 
load and sodium restriction are normal. 


Peptidase activity of surviving rat diaphragm. 
THEODORE B. ScHwartz,* Frank L. ENGEL 
AND CATHERINE C,. TowBin.* Dept. of Medicine, 
Duke Univ., Durham, N. C. 

A technique which permits a quantitative esti- 
mate of the rate of hydrolysis of glyclygylcine 
(GG) by the surviving rat diaphragm has been 
devised. A freshly removed hemidiaphragm is 
suspended in an artificial medium (CHRISTENSEN, 
H. N. ano J. StReEIcHER. Arch. Biochem. 23: 96, 
1949) in an atmosphere of 95% O2 and 5% COz. 
After washing 4 times in fresh medium, the hemi- 
diaphragm is transferred, under the same con- 
ditions, to a similar medium containing 10.7 
m/l. of GG. After a specified time, the hemi- 
diaphragm and medium are removed and free 
glycine concentrations are determined (ALEx- 
ANDER, B. et al. J. Biol. Chem. 160: 51, 1945) on 
picrate supernates. The GG hydrolyzed, expressed 
as uM/gm. of diaphragm, is calculated as: 


1 ((G@D, + GM.) — (GD. + GM,)], where GD, 
represents the glycine concentration (um/gm. dia- 
phragm) in the hemidiaphragm exposed to GG; 


GM, the glycine concentration (um/ml.) of the 
GG-containing medium; and GD, and GM), the 
glycine concentrations of control hemidiaphragm 
and medium, respectively. Various control ex- 
periments have been interpreted to indicate that 
the major site of GG-splitting activity is within 
the diaphragm. Since it has been found that the 
amount of GG hydrolyzed is proportional to the 
time of exposure to the medium containing GG, 
dipeptidase (GGase) activity may be defined as 
GG split/gm. of diaphragm/minute. In the pres- 
ence of 0.001m Co*+, GGase activity of surviving 
diaphragm, like that of muscle extracts (SmiTH, 
E. L. J. Biol. Chem. 173: 571, 1948), is enhanced. 
A quantitative comparison indicated that cobalt- 
activated GGase activity of intact diaphragm is 
only about 4 that of an aqueous extract of dia- 
phragm. 


Response of Pacinian corpuscle to oscillatory 
stimulation. DoNALp Scott, Jr. Dept. of Anat- 
omy, School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

A preparation has previously been described in 
which a single Pacinian corpuscle in the mesentery 
of the cat can be dissected free of connective tissue 
while the neural and vascular connections are 
Maintained intact. Such a preparation can be 
stimulated by oscillating pressure of extremely 
low energy (approaching the level required to 


AMERICAN PHYSIOLOGICAL SOCIETY 


123 


stimulate the human ear) and the electrical activ- 
ity recorded by fine cotton wisp electrodes. The 
threshold curve shows a sharp dip at a frequency 
corresponding to the fundamental period of the 
corpuscle. Similar dips are also found at fre- 
quencies which are simple sub-harmonics of the 
primary frequency but the dips become pro- 
gressively shallower as frequency decreases. This 
would be expected if the rate of change of de- 
formation were the effective stimulus for the 
corpuscle. If the response of two or three cor- 
puscles is studied simultaneously the same type 
of threshold curve appears but the dips appear in 
duplicate or triplicate corresponding to the num- 
ber of corpuscles. Such results strongly suggest 
that the sharp dips in the threshold curves are 
truly physiological in origin and not the result 
of resonance of some part of the apparatus. This 
provides further evidence in support of the belief 
that the activity of the corpuscle is largely affected 
by continuous naturally occurring oscillations of 
its excitability. 


Electrocardiographic effects of vagal stimulation. 
J.C. Scorr anv E. A. Resp. Dept. of Physiology, 
Hahnemann Med. College, Philadelphia, Pa. 
Electrocardiograms (lead II) were taken on 40 

dogs under Nembutal, Pentothal or chlorotone 

anesthesia during carotid sinus stimulation, local 
cooling of the SA node or a combination of these 
procedures. In most experiments the exposed 
sinuses were stimulated by manual compression. 
In many instances the procedure was repeated 
following unilateral and bilateral cervical vagot- 
omy or thoracic sympathectomy. Particular at- 
tention was given to the R - R and P - R intervals 
and the amplitude of the P wave. In general, 
stimulation produced an increase in the duration 
of R - R and P - R and a decreased P amplitude. 
The average R - R increased proportionally with 
the P - R during stimulation. This relationship 
is influenced by the anesthetic employed. Maxi- 
mum response of all three factors occurs in the 
first or second cycle and is much diminished by 
the tenth cycle. Local cooling of the SA node 
prolongs the R - R and decreases P amplitude 
more than vagal stimulation and frequently short- 
ens the P - R interval. Sufficient cooling induces 
nodal rhythm. Stimulation during the application 
of cold to the SA node produces a greater R - R 
value in both sinus and non sinus rhythms and 
may also increase the P - R and P responses during 
sinus rhythm. Unilateral sympathectomy (stellate 
to T IV or V) elevates resting P values but has 
no marked effect upon response to stimulation or 
to cold. Bilateral sympathectomy depresses the 
resting P value but has only slight effects upon 
response to stimulation. Bilateral vagotomy with 
or without sympathectomy abolishes the response 
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to stimulation without effecting the reactions to 
local cooling. 


Effect of ox bile on fat absorption in bile fistula 
dogs. G. W. SearRLE* AND J. H. ANNEGERS. 
Dept. of Physiology, Northwestern Univ. Med. 
School, Chicago, Ill. 

Since previous studies showed that whole dog 
bile must be returned to the duodenum nearly 
continuously to effect normal fat absorption in 
bile fistula dogs, substitution of solutions of Ex- 
tract of Ox Bile, U.S.P., for whole dog bile has 
been tested under these conditions. Daily doses 
of 0, 7, 10, and 13 gm. of ox bile, and mixed diets 
containing 36 and 51 gm/day of fat were used. 
Feces from the last 5 days of 8-day periods were 
analyzed for total fat (FowwEATHER AND ANDER- 
son. Biochem. J. 40: 350, 1946). Data from 32 tests 
on 19 dogs showed that for a given dose of ox bile 
a constant percentage of dietary fat was absorbed. 
Thus, when no bile was returned, fat absorption 
was 52%, in agreement with previous work, and 
with 7, 10, and 13 gm/day of ox bile fat absorption 
averaged 75%, 86%, and 93%, respectively, of 
either dietary fat level. 


Attempts to demonstrate alloxan in human urine. 
Davip Sericson,* Harriet SELIGSON,* BER- 
NARD SHAPIRO,* RONALD G. Pauey,* TANIA Rra- 
BoFF* AND F. D. W. Luxens. George S. Cox 
Med. Research Inst., Univ. of Pennsylvania, Phil- 
adelphia. 

Suggestions have been made in the literature 
that the diabetogenic compound, alloxan, might 
be concerned in the pathogenesis of human dia- 
betes. Our studies showed that in plasma alloxan 
was rapidly and almost completely converted to 
alloxanic acid under the conditions employed. 
The reaction proceeds spontaneously in neutral 
or alkaline solutions. Alloxan injected into rats 
is excreted partly as alloxanic acid. For these 
reasons a search was made for alloxanic acid rather 
than alloxan which disappears rapidly. When 
either alloxan or alloxanic acid is hydrolyzed in 
alkali, the salt of oxomalonic acid is formed. 
The 2, 4-dinitrophenylhydrazone of oxomalonic 
acid is easily isolated by partition chromatography 
on paper or silica by methods to be reported. 
Urine samples from 15 consecutive persons, nor- 
mal and diabetic, were partially purified and hy- 
drolyzed in alkali. The keto-acids were converted 
to the 2, 4-dinitrophenylhydrazones and this 
group of compounds was fractionated. Oxomalonic 
acid was found in all urines in varying amounts. 
Because oxomalonic acid is the carbon moiety of 
alloxan and of alloxanic acid (the other part being 
urea), it is possible that normal and diabetic per- 
sons excrete alloxanic acid or a closely related 
compound. Our experience suggests that alloxan 
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might well have been the precursor of the oxo. 
malonic acid found in these subjects. 


Effect of pulse pressure and mean arterial pres- 
sure modification on renal function. Ewa.p E. 
Se.xurt. Dept. of Physiology, Western Reserve 
School of Medicine, Cleveland, Ohio. 

In dogs anesthetized with pentobarbital arterial 
pulse pressure was varied with inclusion of a 
damping chamber in an external circuit perfusing 
the kidney from the carotid artery. Mean pressure 
was varied by means of a clamp in the circuit. 
Pressures were measured optically. When the 
pulse was damped at normal pressure levels, no 
effect was noted on the clearance of creatinine, 
PAH, sodium excretion, and urine volume. In 
another group of animals, the mean pressure was 
first reduced to ca 90 mm. Hg, following which the 
pulse was eliminated. Again no effect was noted on 
the clearances. However, the reduction in mean 
pressure usually had a marked effect on sodium 
excretion and urine volume. They were decreased 
despite the fact that PAH clearance remained 
constant, and creatinine decreased little. This 
suggested that an underlying mechanism distinct 
from alteration of sodium load was operative. It 
is suggested that the reduction in perfusion pres- 
sure slowed the rate of tubular urine movement, 
aiding in more complete reabsorption of sodium 
and water. 


Potassium movement and nerve activity. ABRa- 
HAM M. SHanszs. Nail. Insts. of Health, Bethesda, 
Md. 

Libinia emarginata. Polarization changes of the 
leg nerves have been observed during and follow- 
ing repetitive stimulation. The depolarization 
resulting from 2 supramaximal shocks/sec. at- 
tains a maximum of 2.8 mv. in about 5 minutes and 
is doubled by 0.05 mg.% veratrine hydrochloride; 
repolarization during recovery is appreciably 
slower but greater and thus gives rise to a positive 
after-potential. Potassium shifts were studied 
under similar conditions with a unit permitting 
stimulation, observation of spikes, and recircu- 
lation of media of less than 1 ml. Analyses of these 
media demonstrated a potassium release of 3 X 
10—* um/impulse, gm. wet weight which is increased 
65% by 0.02 mg.% veratrine; during recovery re- 
absorption continued for over an hour and ex- 
ceeded the initial loss. The direction and magni- 
tude of potassium movement therefore support 
the hypothesis that the after-potentials reflect 
changes in the potassium concentration at the 
fiber surface. Loligo pealii. The inexcitability of 
giant axons, resulting in nitrogen gas‘within 0.5 
hour, can be washed away repeatedly within sec- 
onds with oxygen-free solution, but disappears 
only after minutes in oxygen gas; this emphasizes 
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the importance of surface potassium in spike pro- 
duction and indicates that aerobic metabolism 
contributes indirectly. Rana catesbiana. Stimula- 
tion of intact sciatic nerves for 1 hour at 100 
shocks/sec. caused a potassium release of 1.3 X 
10-° um/impulse, gm. wet weight. Removal of the 
epineurium increased the loss 15 fold—a value 
also obtained with stimulation at 20 shocks/sec. 
for 0.5 hour; 0.1 mg.% veratrine more than doubled 
potassium escape during activity. 


Effect of autonomic blocking agents on gastric 
secretion in the rat. Harry SHay, Marcor 
GRUENSTEIN* AND WILLIAM JAMISON.” Fels Re- 
search Inst., Temple Univ. School of Medicine, 
Philadelphia, Pa. 

Using the rat preparation developed in our 
laboratory (Gastroenterology 5: 43, 1945) we studied 
the effects of various autonomic blocking agents 
on gastric secretion. In two groups of properly 
starved rats the pylorus was ligated, the stomach 
lavaged with saline and emptied completely. In 
one group, the drug dissolved in normal saline was 
injected subcutaneously. Similar amounts of nor- 
mal saline alone were injected in the controls. 
In the other group of rats, the drugs were admin- 
istered intraduodenally by injection at the.time 
of pyloric ligation and its controls were given the 
same amounts of normal saline intraduodenally. 
Four hours after pyloric ligation and administra- 
tion of the drug, the animals were sacrificed and 
the gastric contents were collected quantitatively. 
These were measured and analyzed for free and 
total acidity, pH, chloride, pepsin concentration 
and activity when enough material was available. 
In some cases, we had to pool specimens to permit 
all of these determinations. Volume of secretion 
per hour per 100 gm. body weight was calculated. 
Drugs studied were Atropine, Banthine, Dibuto- 
line, Artane, Hexamethonium iodide, Dibenamine, 
and Tetraethylammonium. The same doses by 
weight per body weight of all drugs were used. 
Atropine and Banthine produced the most striking 
effects on gastric secretion. These were essentially 
the same with the two drugs. The detailed results 
with the various drugs used will be presented. 


Lack of an oxygen effect in the disturbance by 
x-rays of selective potassium accumulation in 
human erythrocytes in vitro. C. W. SHEPPARD 
AND MaRIAN StEewart.* Biology Div., Oak Ridge 
Natl. Lab., Oak Ridge, Tenn. 

When heparinized human whole blood is exposed 
to x-rays (30,000 r) and subsequently equilibrated 
in vitro under quasi-physiological conditions, po- 
tassium progressively leaves the cells and sodium 
penetrates in essentially equimolal ‘amounts 
(SuepparD. Biol. Bull. 93, 310). Experiments were 
performed in which blood was equilibrated with 
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an atmosphere containing 5% CO: and 95% He 
or O2. The completeness of the reduction or oxy- 
genation of the blood was checked by spectro- 
photometry of the hemoglobin. After x-ray ex- 
posure the potassium leakage rate was determined 
by serial flame spectrophotometry of plasma sam- 
ples. No difference could be detected between the 
leakage rates in samples irradiated under He or 
under Oz. This finding is in distinct contrast to the 
widespread depression of x-ray effects in many 
other tissues when irradiated under reduced oxy- 
gen tension. 


Effect of x-radiation on fermentation of glucose 
by low and high nitrogen yeast. F. G. SHERMAN. 
Biology Dept., Brown Univ., Providence, R. I. 
Yeast cells differing in total nitrogen content 

were produced by growing yeast (belonging to 
either of two strains of S. cerevisiae) in a synthetic 
medium containing different known amounts of 
(NH,)2SO, as the only nitrogen source. Cells 
washed and adjusted to standard density with 
phosphate buffer (pH 4.5) were irradiated in pyrex 
test tubes with a therapy tube, employing the 
following irradiation factors: 100 kv., 10 ma., 
dose rate 1410 r/minute, no additional filtration. 
Total doses of 10,000-60,000 r were applied. After 
irradiation, cell suspensions were incubated at 
30° C. for 4 hours. Aliquots were taken for de- 
termination of total nitrogen and for manometric 
estimation of anaerobic CO, production. Non- 
irradiated cell suspensions, otherwise treated like 
the experimentals, served as controls. The anaero- 
bic CO: production of low nitrogen yeast grown 
in medium containing 0.01 gm. (NH;,)2SO,/l. was 
inhibited 50-60% by 30,000 r. The anaerobic CO: 
production of yeast grown in medium containing 
1.0 gm. (NH,)2SO,/l. and irradiated under the 
same conditions was inhibited only 14-25%. Low 
nitrogen yeast cells were more sensitive to the 
effects of irradiation than high nitrogen yeast cells 
throughout the dose range employed. The fer- 
mentation of glucose by these two yeast strains 
grown in a yeast extract-peptone medium was not 
inhibited by even much larger doses. 


Excitability cycle of the intact dog heart. R. S. 
Srxanp,* H. M. Gevier,* H. Levine* ann 
L. H. Nauum. Lab. of Physiology, Yale Univ. 
School of Medicine, New Haven, Conn. 

The excitability cycle of the intact dog heart 
was determined by a method which enables the 
relationships between the various phases of ex- 
citability and electrical events to be determined, 
and which avoids the errors that accrue from an 
unphysiological preparation. Dogs were anes- 
thetized with sodium pentobarbital (Nembutal) 
and maintained in a steady state of anesthesia. 
A unipolar lead from the left precordium was fed 
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into an R.-C. coupled amplifier whose output 
triggered a variable delayer circuit. The amplitude 
discrimination portion of this circuit determined 
which part of the QRS complex would activate 
the variable delay. The output of the delayer was 
led to a square wave generator, stimuli from which 
were employed for testing the response of the 
myocardium. Concentric electrodes were intro- 
duced through the intact chest wall for stimula- 
tion. Testing stimuli were applied once every 2 
minutes with an interposed mercury key. A cath- 
ode-ray oscillograph was used for monitoring 
throughout the experiment. The representative 
excitability curve at the left ventricular apex 
demonstrates that the absolute refractory period 
ends soon after the peak of the T wave and the 
threshold period begins shortly before the end of 
T. At the base of the ventricle the absolute re- 
fractory period terminates shortly before the end 
of T and the threshold period begins soon after. 
The thresholds during the various phases of ex- 
citability are lower at the apex than at the base. 
These values remained constant for many hours, 
provided that rate, state of anesthesia, and site 
of the electrodes remained unchanged. 


Sodium homeostasis in hypophysectomized dogs. 
D. H. Simmons, R. B. Harvey, T. Hosuiko anp 
D. Fercuson (introduced by M. B. VisscHeEr). 
Dept. of Physiology, Univ. of Minnesota, Min- 
neapolis. 

Five totally hypophysectomized dogs were sub- 
jected to gradually increasing rates of continuous 
intravenous infusion of 1.5% NaCl solution over 
a period of approximately one week. Sodium chlo- 
ride intake by this means reached levels as high 
as 12.5 gm/kg. body weight/day. At all levels of 
NaCl intake there were no observable differences 
in this ability to adjust salt excretion rates from 
that of 3 normals. Four of the hypophysectomized 
dogs were also placed on a rice diet for one week. 
Following both types of preparation, the dogs 
were then subjected to osmotic diuresis with 1.85 
molal mannitol solution (25% by weight) con- 
taining creatinine given at the rate of 0.44 cc/min/ 
kg. body weight. Urine and serum creatinine and 
sodium determinations were made using the stand- 
ard Evelyn colorimeter method and the Beckman 
flame photometer, respectively. The two prepara- 
tory procedures and the osmotic diuresis were 
repeated on three normal controls. The tubular 
rejection fraction of water at which the diuresis 
began to cause an increased tubular rejection 
fraction of sodium was used as a measure of the 
sodium reabsorptive capacity of the tubules. 
While the level of sodium chloride intake markedly 
affected the point at which excess sodium loss 
began for all animals, hypophysectomy had no 
observable effect. The ability of the totally hy- 
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pophysectomized dogs to adjust to varying rates 
of sodium chloride intake and the similarity of 
their response to that of normal dogs during os- 
motic diuresis suggests that neither the anterior 
nor the posterior pituitary play indispensable 
roles in sodium homeostasis. 


Interpretation of electrocardiographic mirror pat- 
terns. Ernst Simonson, Orro H. Scumirt, 
RAPHAEL B. LEvVINE* AND ANCEL Keys. Dept. 
of Physiological Hygiene and Biophysics, Univ, 
of Minnesota, Minneapolis. 

Most electrocardiographers interpret precordial 
and unipolar limb leads as local patterns attribut- 
able to epicardial areas facing the electrodes, 
but Duchosal and Sulzer claim that any lead re- 
cords a central vector. The technique described in 
the preceding paper (ScumirTt et al.) was used to 
decide this question. The distribution of cardiac 
potentials over the chest was mapped in 11 normal 
subjects and electrocardiograms were taken from 
the cross-sections of 13 evenly spaced vertical 
lines and 6 horizontal lines corresponding to the 
intercostal spaces as well as from several addi- 
tional points including the limbs amounting to a 
total of 90 leads. Under guidance from the elec- 
trocardiographic map the following patterns (and 
their mirror patterns) were selected for cancella- 
tion: rS, T—(qR, T+); rS, T+(qR, T—); RS, 
T+ (QR, T—); qR or R, T+(QS, T—) and limb 
potentials. QRS as well as T deflections could be 
cancelled, though often not in the same location. 
Of a total of 102 QRS cancellations, the cancella- 
tion was excellent in 38 (cancellation-coefficient 
0.0-0.07) good in 27 (0.08-0.11), fair in 16 (0.12- 
0.15), poor in 21 (>0.15). There was no significant 
difference in the completeness of cancellation be- 
tween precordial and distant leads, or between 
various electrical heart positions, though the elec- 
trical heart position affects the anatomical pattern 
distribution. The results support Duchosal and 
Sulzer’s hypothesis. 


Water and electrolyte disturbances in acute renal 
insufficiency. Jonas H. Srrora, anp IRVING 
Kroop (introduced by Mitton MENDLOW!IT?2). 
Dept. of Medicine, Mount Sinai Hosp., New 
York City. 

Inulin spaces were determined in 4 patients, 
and water and electrolyte balances studied in 
6 patients with acute renal insufficiency resulting 
from intoxication by carbon tetrachloride in 4 
of the subjects and sulfonamides in two. 

The inulin spaces were expanded 2.9, 3.8, 9.1, 
and 4.8 liters above the expected normal extra- 
cellular fluid volumes. The net fluid balances from 
the onset of oliguria to the time of inulin space 
determinations were +0.7, —1.0, +3.4 and +2.1 
liters respectively. These time intervals were 4, 
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8,10, and 8 days respectively. A minimal insensible 
fluid loss of 500 cc/day was assumed. The sodium 
intake was sufficient to account for the degree of 
extracellular expansion in 3 of the 4 subjects. 
The 4th subject had 3.0 liters of extracellular fluid 
in excess of that explainable by water and sodium 
intake. Hyponatremia (from 108 to 124 mEq/l.) 
was present during oliguria. With diuresis the 
plasma sodium concentration gradually returned 
to normal in spite of urinary loss of sodium far in 
excess of intake. It is suggested that hyponatremia 
during oliguria may result in part from dilution of 
the extracellular solutes by water fron the cellular 
phase, and in part from a shift of sodium into cells. 
Hyperkalemia (from 4.5 to 10.8 mEq/1.) was pres- 
ent during oliguria. Plasma potassium concentra- 
tions remained constant or increased during early 
diuresis. This may be explained on the basis of a 
contracting extracellular fluid volume in the face 
of only a slight increment of potassium excretion. 
These studies suggest that the oliguria of acute 
renal insufficiency is associated with cellular de- 
hydration resulting from a shift of hypotonic 
fluid out of the cells. 


Absorption and excretion studies of alkyl sugar 
derivatives. FLoyp R. SKELTON, GorpDOoN A. 
GRANT AND JoHN K. Sovucn. (introduced by 
Hans SetYE). Research and Biological Labs., 
Ayerst, McKenna and Harrison Limited, Mont- 
real, Quebec, Canada. 

The absorption and urinary excretion character- 
istic of each of several alkyl derivaties of glucose 
and fructose were studied in the normal rat after a 
single oral and single intraperitoneal dose. Ap- 
proximately the same percentage excretion (75- 
90%) of 3-methylglucose was found with either 
route of administration while 3-ethylglucose, 3 
butylglucose and 3-propylglucose were almost 
quantitatively excreted following intraperitoneal 
injection but were only 25, 27 and 35% respectively 
excreted after oral feeding. Similarly, 3-methyl- 
fructose and 1-methylfructose were almost totally 
excreted in the urine after intraperitoneal ad- 
ministration but were respectively only 20 and 
60% excreted when given orally. Balance studies 
in which 3-methylglucose, 3 ethylglucose, 3-meth- 
ylfructose and 1-methylfructose were fed to rats 
as 20% of their diet confirmed the excretion values 
obtained with a single dose. All sugar derivatives 
except 3-methylglucose caused a marked diarrhea 
undoubtedly due to their slower absorption, a 
fact which also accounts for the lower urinary ex- 
cretion found. A diuresis proportional to the sugar 
excretion was observed in all treated groups, being 
greatest in those rats receiving 3-methylglucose. 
In addition 3-methylglucose was fed to male and 
female rats as 20% of their diet for a period of 1 
year. At the end of this time no adaptation to the 
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sugar appeared to have developed since its ab- 
sorption and excretion was the same as initially 
observed. Furthermore no gross or microscopic 
lesions were detected which could be ascribed to 
the sugar administration. 


Effects of adrenergic blocking agents on thyroid 
hyperplasia produced by allyl thiourea in rats. 
STANLEY C. Skoryna, D. R. WesBsTER AND 
D. J. BEAupRIE (introduced by F. C. MacIn- 
TosH). Dept. of Experimental Surgery, McGill 
Univ., Montreal, Quebec, Canada. 

Different results have been reported by the 
various workers who have investigated histologic 
changes and thyroid function following complete 
or partial denervation of the thyroid gland. A 
study is being carried out of the effects of certain 
autonomic blocking agents on the hyperplastic 
process in the thyroid produced by the so-called 
goitrogenic (anti-thyroid) drugs. In the present 
experiment allyl thiourea was administered con- 
tinuously to young rats of both sexes by adding 
it to standard diet: treatment was begun at 7-9 
weeks; concentration in the food was 0.046% for 
the first 2 months, and 0.06% for the follow- 
ing period. Beginning 6 months after the start 
of the experiment, the rats received in addition 
Dibenamine (250 mg/kg/day) by intraoesophageal 
instillation. Animals were killed at intervals to 
determine the course of histologic changes. An 
increase in proliferative hyperplasia was observed 
when the blocking agent was administered along 
with the goitrogen. It is suggested that Diben- 
amine, in addition to its powerful adrenaline- 
blocking action, has some inhibitory effect on tonic 
vasoconstrictor impulses and so increases the 
blood flow to the hyperplastic gland. Oxygen con- 
sumption was measured in the same animals by 
the method of Farmer and Crampton: the results 
will be reported. 


Hemodynamic changes resulting from insertion 
of a rotometer in the venous circulation of a 
dog. Epwin L. SmitH AND RussEtu A. Huaains. 
Dept. of Physiology, Univ. of Texas Dental 
School, and Dept. of Pharmacology, Baylor Univ. 
College of Medicine, Houston, Tex. 

Dogs were anesthetized with morphine 10 mg/ 
kg. subcutaneously followed by Na pentobarbital 
10 mg/kg. intravenously. The chest was opened 
by a midline incision. A Hamilton manometer was 
used to measure arterial pressure from the aortic 
arch and water manometers were used for the 
venous pressure measurements. A large recording 
rotometer was inserted to measure total venous 
return. Chlorazol fast pink or heparin was used 
as the anticoagulant. After insertion of the rotom- 
eter it was observed that arterial pressure and 
venous return slowly declined to low levels with 
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death occurring in 2-4 hours. Massive transfusions 
gave only slight to moderate improvement in 
pressure and flow, any improvement was lost in 
15-20 minutes after stopping the transfusion. 
Venous pressures peripheral to the rotometer in- 
creased a variable amount while right auricular 
pressure decreased slightly and arterial pressure 
dropped to between 30-35 mm. Hg. Duplication of 
the procedures without insertion of the rotometer 
did not cause the deterioration of the dogs. Analy- 
sis of the pressure loss due to the rotometer and 
necessary cannulae and tubing indicates that the 
dogs did not raise their venous pressure sufficiently 
to maintain a normal venous return through the 
rotometer. 


Circulating blood cells following radiation in 
hibernating woodchuck. FALCONER SMITH AND 
Marie M. Grenan.* Natl. Insts. of Health, 
Bethesda, Md. 

The rate of development of the lethal processes 
following radiation has been shown to bear a close 
relationship to the metabolic rate. Changes in 
the circulating blood cells provide a useful index 
of the rate at which radiation sequelae develop. 
Standard procedures were followed in studying 
8 woodchucks irradiated while in hibernation and 
10 animals which served as irradiated non-hiber- 
nating controls. The non-hibernating animals were 
given 550 r which was estimated to be near the 
LDioo and, in order to emphasize a possible pro- 
tective effect of hibernation, the hibernators were 
given 650 r. Circulating leucocytes and erythro- 
cytes undergo no significant quantitative change 
during hibernation in the irradiated woodchuck 
up to 42 days after irradiation. Immediately upon 
the termination of hibernation, with the return 
of the animals to room temperature, these blood 
components rapidly diminish in number until the 
time of death 4-10 days later. Differential counts 
revealed essentially no change until the end of 
hibernation in the irradiated woodchucks. Stud- 
ies of the bone marrow of 2 hibernating wood- 
chucks which were irradiated 3 weeks previously 
show evidence of severe damage, although 
throughout the hibernating period the circulating 
leucocytes were not reduced in number when com- 
pared with the hibernating non-irradiated con- 
trols. 


Thermal fragility of rat erythrocytes following 
whole-body x-irradiation. FALCONER SMITH AND 
Maric M. Grenan.* Natl. Insts. of Health, 
Bethesda, Md. 

Changes in total blood lipids have been reported 
to follow whole-body irradiation. We have tested 
the integrity of the erythrocyte membrane in 
rats by determining its thermal fragility. Measure- 
ments were made in a Klett photoelectric color- 
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imeter following incubation for a maximum of 6) 
minutes at 53°C. The mean time for 50% hemolysis 
(Hs) was 44.4 + 5.9 minutes for heart blood 
drawn from 18 healthy male rats (Marshall strain) 
averaging 185 gm. in weight. In one experiment 
15 rats were given an x-ray dose of 620 r which 
regularly kills all of this strain in our laboratory. 
At each interval of 12, 20, and 40 hours after radia- 
tion heart blood was obtained from 5 rats. Mean 
Hs» values for these blood samples were 41.3, 
42.5, and 42.6 minutes, respectively. In another 
experiment 24 rats of the same strain and weight 
were given 1000 r. Hs values were determined on 
blood drawn from 6 animals at each of the follow- 
ing times after radiation: 4, 20, 36, 60 hours. The 
mean times for 50% hemolysis were 42.5, 43.8, 
39.7 and 42.9 minutes, respectively. No significant 
alteration in thermal fragility of erythrocytes was 
found to occur up to 60 hours after lethal doses of 
X-rays in these experiments. 


Dual role of thiamine in producing bronchocon- 
striction. Jay A. SMiTH AND HERBERT SOHN (in- 
troduced by A. H. Ryan). Dept. of Physiology and 
Pharmacology, Chicago Med. School, Chicago, Ill. 
Curare preparations have been shown to pro- 

duce bronchoconstriction probably by liberating 

histamine; thiamine, in large doses, has curari- 
form activity. It was desirable to know if thiamine 
could cause bronchoconstriction, particularly 
since effects typical of anaphylaxis, including 
death, have been reported from administering 
thiamine to human patients. Dogs were anesthe- 
tized with sodium pentobarbital (Nembutal); neg- 
ative pressure artificial respiration was applied 
to the intrathoracic space; oxygen was supplied 
by intratracheal insufflation; intratracheal pres- 
sure was recorded as an index of bronchial con- 
striction; ethyl alcohol, about 3 cc., was injected 
slowly into the cisterna magna to paralyze respira- 
tion and to reduce autonomic activity. Thiamine 
hydrochloride, 100 mg/kg., was injected intra- 
venously. In some dogs, benedryl, 5 mg/kg., was 
injected intraperitoneally not less than 3 hours 
before injection of thiamine. It was found that all 
dogs in which thiamine caused a pronounced 
hypotension also showed bronchoconstriction, 
which, in most cases, was roughly proportional 
to the fall in blood pressure (and hence propor- 
tional to paralysis of sympathetic tone). However, 
in several dogs not receiving benedryl, the blood 
pressure was already low (as a result of the in- 
jection of alcohol) ; in some of these, thiamine pro- 
duced very little further fall in blood pressure, 
but, nevertheless, a well defined bronchoconstric- 
tion. This was likely due to liberation of histamine, 
because in other dogs with low blood pressure 
which received benedryl, thiamine caused no fur- 
ther fall in blood pressure and no bronchocon- 
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striction. From these results it is concluded that 
bronchoconstriction produced by thiamine can 
be due to block of the sympathete system and to 
liberation of histamine. 


Effect of ACTH on distribution of plasma proteins 
of patients with pulmonary tuberculosis. Leon- 
arp C. SmitH (introduced by C. C. Wane). 
Research Div. of Hines Hospital, Hines, Ill. 
The changes which occur in the plasma proteins 

of tuberculous patients following the administra- 

tion of ACTH were demonstrated by use of the 

Tiselius electrophoresis technique. Heparinized 

plasma samples from 12 tuberculous patients were 

studied before and at 2-week intervals during the 
time of ACTH administration. The data reveal 
an increase in the albumin fraction from an aver- 
age value of 33% to approximately 42%. At the 
same time, the fibrinogen fraction decreased from 

an average value of approximately 14% to 10% 

while the gamma globulin component likewise 

decreased from an average value of 20% to about 

13%. The values for the alpha 1, alpha 2, and beta 

globulins, although not distinctly abnormal from 

the beginning, appeared to be variable. The A/G 

ratios in most cases showed a definite increase. 

In general, the trend of the various fractions was 

toward the normal range with the exception of 

one patient who did not appear to respond to 

ACTH. It was also observed that reduction or 

cessation of ACTH brought about a reversion of 

the protein fractions to values similar to those 
noted in the control samples. 


Influence of the adrenal on response of the rat 
mammary gland to ovarian steroids and relaxin. 
Tuomas C. Situ (introduced by G. H. ParKer). 
Biological Labs., Harvard Univ., Cambridge, Mass. 
It is well known that adrenal cortical hormones 

are necessary for normal lactation in experimental 

animals, but their relation to the development of 
the mammary gland has been equivocal. In the 
experiments reported here, immature rats were 
ovariectomized, pretreated with 1 yg. estradiol 
daily for 12 days, and adrenalectomized on the 
thirteenth day. Daily injections of 1 ug. estradiol, 

1 mg. progesterone, and 90 G.P.U. relaxin, or of 

1 pg. estradiol and 5 mg. progesterone, were be- 

gun on the day of adrenalectomy. Animals were 

autopsied after 7 or 12 days treatment, mammary 
glands were removed, fixed, measured, and stained 
as whole mounts. This treatment produces well- 
developed glands with alveoli in non-adrenalec- 

tomized controls. However, duct growth was im- 

paired in the adrenalectomized rats, while alveolar 

growth was normal, compared to the controls. 

Maintenance with either 1% NaCl, 1% glucose in 

their drinking water, or with eschatin beginning 

on the day of adrenalectomy failed to restore the 
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response of the gland to injected steroids and re- 
laxin. Maintenance with daily doses of 0.5 mg. 
DCA, dehydrocorticosterone acetate, or cortisone 
acetate, resulted in normal duct growth. It is con- 
cluded that the adrenal cortex exerts a differential 
effect on mammary growth, that duct growth is 
more sensitive to a lack of adrenal hormones than 
is lobular-alveolar growth. 


Potassium tolerance follow ing irradiation. WILLIE 
W. Situ. Nail. Insts. of Health, Bethesda, Md. 
Functional activity of the adrenal cortex after 

irradiation has not been adequately studied, nor 

is its role in the development of radiation sequelae 
well understood. Since biochemical changes are 
not always subject to exact physiological inter- 
pretation, we have attempted to apply functional 
tests of the hypothesis that the adrenal response 
after irradiation is a non-specific stress reaction. 

Cortical extracts increase and adrenalectomy de- 

creases tolerance to intraperitoneally injected 

KCl. With the assumption that KC] tolerance re- 

flects some aspect of adrenal cortical function, this 

tolerance was determined on days 1 through 6 

following an amount of radiation (700 or 800 r) 

that kills essentially 100% of our mice beginning 

about 4 days after irradiation. The lethal effect 
of the KCl was slightly diminished on the first 
two days and thereafter was increased as the mice 
became obviously sick from radiation. Starvation 
alone resulted in changes in KCl tolerance of the 
same magnitude. Since starvation is one compo- 
nent of the sequelae of lethal radiation, this alone 
may account for the result in KCI tolerance fol- 
lowing irradiation. Tolerance of irradiated mice 
to injected histamine seems to follow the same 
pattern, but histamine kills less rapidly than KCl 
and the late end-point is not altogether reliable. 

The late decrease in tolerance may be due to an 

accumulation of KCl and histamine in the body 

fluids which is unrelated: to cortical function. 

The opposite shift on the first two days suggests 

a hyperactive phase of the adrenal cortex, as has 

been repeatedly shown for non-specific stresses. 


Action of levo-isomethadone during labor. FRANK- 
LIN F. Snyper. Dept. of Obstetrics and Anatomy, 
Harvard Univ., Boston, Mass. 
Levo-isomethadone exerts a powerful influence 

upon the outcome of labor in rabbits following 

administration at the time of parturition. The 
effect upon the uterine expulsive mechanism is 
shown by the increase in incidence of stillbirths 
and by increase in the duration of labor when the 
fetuses are expelled through the birth canal in- 
stead of delivery by hysterotomy. Observations 
on the spontaneous birth of 550 fetuses following 
levo-isomethadone show clearly that increase in 
the dosage increases the risk of death for the fetus 
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during expulsion through the birth canal. Thus, 
following a single injection of 6 mg/kg. of levo- 
isomethadone intramuscularly at 31 days, fetal 
mortality increased to 18%, or almost twice that 
noted in uninjected controls, and labor was pro- 
longed for a period of hours or days in 14% of the 
animals. At a total dosage level three times as 
great, i.e., 3 injections of 6 mg/kg. in the course 
of 24 hours, further increase in stillbirths was 
noted, amounting to 40%, and in 37% of the ani- 
mals labor was prolonged. The rapid escape of the 
drug from the maternal circulation into the fetus 
is demonstrable by direct observation of breathing 
fetuses within the unopened uterus following 
laparotomy in a saline bath. Fetal respiratory 
movements were depressed or temporarily abol- 
ished immediately after intravenous injection of 
1 mg/kg. of levo-isomethadone into the mother. 
(Aided by Research Grant, U. 8. Public Health 
Service.) 


Permeability of the human erythrocyte to sodium 
and potassium in vitro. A. K. SoLomon (in- 
troduced by J. R. PAPPENHEIMER). Biophysical 
Lab., Harvard Med. School, Boston, Mass. 
Measurements of the permeability of the human 

erythrocyte to potassium in vitro have indicated 
that 1.87% of the cellular potassium is exchanged 
per hour, and that the activation energy of the 
process is about 11,400 cals/mol, in agreement with 
previous results of Raker et al. and Sheppard and 
Martin. The total amount of potassium crossing 
the cell membrane per hour per liter of plasma 
(2.0 mEq.) is independent of plasma potassium 
concentration up to 14 mEq/liter plasma. Lith- 
ium does not affect the rate of potassium exchange, 
but rubidium does. Preliminary measurements of 
the permeability of the human erythrocyte to 
sodium indicate that only about half of the cell 
sodium is freely exchangeable. 1.89% of the plasma 
sodium enters the cell per hour, and 66.9% (2.6 
mEq.) of the freely exchangeable cell sodium 
leaves the cell per hour. The activation energy for 
the entrance of sodium is about 18,200 cals/mol, 
and the process is essentially independent of ex- 
ternal concentration. When the glucose has been 
exhausted, the amount of exchangeable cell so- 
dium increases appreciably. 


Various forms of actomyosin superprecipitation. 
SAMUEL S. Spicer. Natl. Inst. of Arthritis and 
Metabolic Diseases, Natl. Insts. of Health, Be- 
thesda, Md. 

Szent-Gyérgyi showed that adenosinetriphos- 
phate (ATP) induces contractile precipitation 
(superprecipitation) of a solution of the muscle 
proteins, myosin and polymerized actin (F-actin), 
at a particular KCl concentration. This reaction, 
because of its probable importance in muscle con- 
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traction, has been further investigated. F-actin 
and myosin in the presence of ATP and KCl form 
a precipitate which contracts to a small plug, but 
the degree of contraction varies with the order of 
mixing components and the actin-to-myosin ratio, 
With a large excess of ATP, F-actin and myosin 
form a flocculate or fine granular precipitate in- 
stead of a contracted plug. Added Mg at 10-‘ to 
10-* m causes formation of a non-contractile floc- 
culate. At 10-! to 10-4 m, Mg delays but does not 
prevent appearance of a contracted plug. Mg de- 
creases and Ca increases by severalfold the amount 
of ATP required to induce superprecipitation. 
In the presence of Mg over the range of concentra- 
tion in which the Mg effect was studied, added Ca 
had no effect, even up to a concentration 10 times 
that of the Mg. Adding non-polymerized actin 
(G-actin) to a myosin-ATP solution or myosin to 
a G-actin-ATP solution gives a fine, granular, non- 
settling precipitate if a recently-prepared myosin 
is used. An aged myosin preparation, or one kept 
a few hours at 26°C., forms a slowly contracting, 
reticular plug under such conditions. G-actin 
added to a myosin solution a moment before in- 
troducing ATP yields a loose plug or a non-con- 
tractile flocculate. 


Enzymatic adaptation in non-viable cells. S. 
SPIEGELMAN, L. 8. BaRon* AND H. QUASTLER.* 
Depts. of Bacteriology and Physiology, Univ. of 
Illinois, Urbana. 

Investigations in recent years on enzymatic 
adaptation have established that this phenomenon 
can be observed with non-dividing suspensions of 
viable cells. Sporadic attempts early in the history 
of the problem to simplify the experimental system 
further by employing dead cells were not success- 
ful. A systematic reinvestigation of this problem 
was undertaken. The adaptive enzyme systems 
formed in response to maltose and galactose in 
yeast (Strain K, a representative of S. cerevisiae) 
were employed as test systems. Capacity to adapt 
was followed manometrically by the two-cup 
method. The onset and further increase of aerobic 
fermentation of the adaptive substrate by prepa- 
rations suspended in M/15 phosphate buffer at 
pH 4.5 could thus be followed continuously. Viable 
counts were made by the usual spread-plate 
methods supplemented by direct microscopic ex- 
amination of clone size. None of the usual methods 
of cell destruction (freezing and thawing, grinding 
with abrasives, lysis with toluol, ethyl acetate, 
etc.) led to a separation of viability from adapta- 
bility. Ultra-violet and nitrogen mustard treat- 
ment gave some suggestion that non-viable cells 
could adapt. With both agents, maximal dissocia- 
tion occurred at dosages yielding kills of 88%, at 
which capacity to adapt was decreased by 35%. 
Higher dosages of either agent resulted in com- 
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plete loss of adaptability. A clear cut separation 
of adaptability from viability was however 
achieved with x-rays. Dosages resulting in a 99.9% 
Joss in viable cells did not decrease the capacity 
to adapt to either galactose or maltose. The lag, 
preceding the period of rapid enzyme appearance 
was somewhat longer (20-40 minutes) in x-ray 
killed cells. However, the rates of enzyme forma- 
tion were about the same as normal and the final 
levels of enzyme activity achieved were invariably 
higher. The kinetics of adaptation were not modi- 
fied by lethal dosages of x-rays, being of the usual 
autocatalytie type. (Aided by a grant from the 
National Cancer Institute of the U. S. Public 
Health Service.) 


Temperature and the erythrocyte count of the 
goldfish. W. A. Spoor (introduced by C. K. 
WeicHERT). Dept. of Zoology, Univ. of Cin- 
cinnati, Cincinnati, Ohio. 

The fact that fish undergo temperature acclima- 
tization is well established, but the mechanism 
by which this is accomplished is unknown. In 
view of the effect of temperature upon the meta- 
bolic rate of a fish, as well as upon the solubility 
of oxygen, there is reason to suspect that the eryth- 
rocyte count may increase as the temperature 
is raised. In order to test this possibility, eryth- 
rocyte counts were made on sibling goldfish 
subjected to different temperature conditions for 
a period of about 2 weeks. Fish which had been 
maintained at 12° to 14°C. for several months were 
divided into 3 groups, one of which was kept at 
temperatures between 13° and 14.8°C., another 
cooled and maintained between 4.8° and 7°C., 
and a third warmed gradually over a period of 10 
days to 30°C. and held at this temperature for 4 
days. All 3 tanks were aerated vigorously to main- 
tain a high oxygen tension. The erythrocyte counts 
for each group varied considerably from one in- 
dividual to the next, to the extent that the results 
must be interpreted with caution; nevertheless 
they indicate that the erythrocyte count is higher 
at high temperature than at low. The erythrocyte 
counts, in millions/mm.*, ranged as follows: for 
fish brought to 30°C., 1.72-2.62, with the majority 
in excess of 2 millions; for fish held at 13° to 14.8°C., 
1.26-1.91, with 1 dubious count of 2.02 millions. 
The erythrocytes of about half the fish in the 4.8° 
to 7°C. group were so nearly colorless that but 
few satisfactory counts could be obtained. These 
counts, however, were similar to those of fish held 
at 13° to 14.8°C. 


Single unit activity in spinocerebellar tract in 
cats. James M. SpraGueE (introduced by WIL- 
LIAM W. CHAMBERS). Dept. of Anatomy, School 
of Medicine, Univ. of. Pennsylvania, Philadel- 
phia. 
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Activity of single fibers in the lateral funiculus 
was studied, using steel microelectrodes, electro- 
lytically sharpened. Following movement of hairs, 
pressure on and stretching of muscles and tendons 
in hind leg and tail, and electrical stimulation of 
minute cutaneous and muscle nerve twigs in the 
hind foot, abundant activity was recorded from 
various electrode placements in the ipsilateral, 
lateral funiculus of segments T-8, 9 and 10. Re- 
sponses to tactile and proprioceptive stimulation 
were present in both the deep and superficial 
parts of the lateral funiculus. Effective electrical 
stimulation was given by single, square-wave 
pulses. The threshold voltage of 0.1-0.15 was 
reached at a pulse duration of 0.5 msec. The ac- 
tivity of a single, central unit-was frequently re- 
corded from one electrode placement following 
both tactile and muscle-proprioceptive stimula- 
tion in the hind foot. It is not known whether this 
activity was from the same fiber in both types of 
stimulation. However, this type of activity in 
neighboring fibers was assumed to be relayed 
through a single nucleus, Clarke’s nucleus, which 
projects ipsilaterally to the cerebellum. No con- 
tralateral activity was found at any depth nor in 
any part of the lateral funiculus following stimula- 
tion of nerve terminals, twigs, large nerves or 
dorsal roots. It is therefore concluded that the 
border cells of Cooper and Sherrington which 
have a contralateral projection to the brain stem 
and cerebellum via the lateral funiculus are not 
under the influence of activity coming from the 
periphery. 


Effects of corticoids and ACTH on fluid exchange, 
blood pressure, glycemia; cholesterolemia and 
atherogenesis in chicks. J. SramiER,* R. Pick* 
and L. N. Karz. Cardiovascular Dept., Med. 
Research Inst., Michael Reese Hospital, Chicago, 
Til. 

Recent widespread therapeutic utilization of 
ACTH and adrenal corticoids compels careful 
study of their chronic effects on cardiovascular 
structure and function, particularly since they 
have been previously implicated in the patho- 
genesis of hypertension and vascular scleroses. 
Chronic exhibition of DCA to normal cockerels 
(1-4 mg. daily) induces cardiac hypertrophy, 
polydypsia, hyperpiesis, adrenal hypoplasia, de- 
creased androgenic activity, and moderate nephro- 
sclerosis. DCA-induced polydypsia and blood pres- 
sure rise are intensified by addition of 1% NaCl 
to the mash; neither supervene in DCA-treated 
birds on a low Na diet. DCA exhibition fails 
grossly to influence glycemia or cholesterolemia 
in chicks on mashes with or without a cholesterol 
supplement. Correspondingly gross atherogenesis 
is not significantly influenced by DCA in birds 
fed only plain mash. However, in cockerels given 
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a mildly atherogenic supplement of cholesterol 
(0.25%), which induces minimal hypercholestero- 
lemia and organ lipidosis, concomitant DCA ex- 
hibition increases the incidence and severity of 
atherosclerosis. Possible mechanisms of these DCA 
effects will be discussed and compared with the 
somewhat different findings in cockerels treated 
with ACTH, ACE or cortisone. 


Modification of cerebellar activity by various 
drugs. Jack STEELE* AND Ray S. Sniper. Dept. 
of Anatomy, Northwestern Univ. Med. School, 
Chicago, Ill. 

Electrical activity of the cerebellum of the rab- 
bit was recorded over a period of several hours and 
the action of the following drugs observed upon it; 
apomorphine, Benadryl, alcohol, aspirin, Artane, 
atropine, bulbocapnine, Benzedrine, benzimida- 
zole, cocaine, Coramine, Dilantin, Dramamine, 
D.D.T., ephedrine, triple bromide, mesantoin, 
panparnit, quinine, Tridione, and scopolamine. 
The following drugs decreased the amplitude of 
cerebellar frequencies below 100/second; atro- 
pine, bulbocapnine, Dramamine, D.D.T., me- 
santoin, and scopolamine. The following drugs 
decreased the amplitude of cerebellar waves 
faster than 100/second; bulbocapnine, Dilantin, 
and scopolamine. Drugs which increased the 
amplitude of cerebellar waves were; (above 100/ 
second) Benadryl, alcohol, cocaine, Tridione; (be- 
low 100/second) alcohol, ephedrine, bromide, pan- 
parnit, and Tridione. The following drugs either 
produced no effect or an equivocal one; apomor- 
phine, aspirin, Artane, Benzedrine, benzimida- 
zole, Coramine, and quinine. In each case, an adult 
human dose was administered to a 2 kg. rabbit. 
Bipolar pickup electrodes were placed upon var- 
ious cerebellar and cerebral areas. The electrical 
activity was amplified by means of a Grass Model 
III resistance-capacity coupled amplifier and re- 
corded photographically by means of sensitive 
loop galvanometers. 


Effect of blood and plasma transfusion on the 
bleeding time in psuedohemophilia. Mario 
STEFANINI AND LEeDA ZANNOs (introduced by 
JosepH H. Pratt). Ziskind Lab., J. H. Pratt 
and New England Center Hosps., and the Dept. of 
Medicine, Tufts College Med. School, Boston, 
Mass. 

Inability to contract after injury of abnormal 
capillary structures is considered responsible for 
the hemorrhagic tendency of psuedohemophilia 
(von Willebrand’s disease), a familiar hemorrhagic 
diathesis characterized by prolonged bleeding 
time, all other tests for the investigation of known 
factors of hemostasis giving normal results. We 
have studied 8 patients of this disease. During 
observations on the effect of several substances on 
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the hemorrhagic tendency, a reduction, although 
not to completely normal values of the bleeding 
time (Duke and Ivy’s methods) followed the trans. 
fusion of whole blood or plasma, in direct pro- 
portion to the amount administered. Fresh plate. 
let-rich blood and plasma were highly effective, 
reducing bleeding time to almost normal levels. 
Storage of blood and plasma under ordinary re- 
frigeration was accompanied by progressive loss, 
until complete disappearance in 5-10 days, of their 
active fraction. The effect of blood and plasma on 
bleeding time was temporary, original values being 
restored in 4-12 hours. Two patients were sub- 
jected to minor operative procedures without ex- 
cessive bleeding after transfusion of fresh plasma. 
Observations are in progress for the identification 
of the plasma fraction responsible for the effect 
observed and the establishment of its relation- 
ship with the active platelet-born vasoconstrictor 
substances found in shed blood by O’Connor and 
others. Fresh blood and plasma possess a similar 
temporary beneficial effect on the bleeding time 
in thrombocytopenic purpura, even when failing 
to raise the platelet count. 


Effects of water or milk on colon activity and 
flatus composition in man at altitudes. F. R. 
Steccerpa, W. C. Ciark* anp I. E. Danuor,* 
Dept. of Physiology, Univ. of Illinois, Urbana. 
One can record the effects of drinking water or 

milk on colon activity at various altitudes by in- 

serting one end of an open tipped catheter into 
the empty lower colon about 6-8 inches beyond 
the anal sphincter, and attaching the other end 
to an electronic air recording pressure pick-up 
unit placed outside the decompression chamber. 

By means of a T-tube attachment in the catheter 

one can also either inject room air or collect 

flatus samples for analysis whenever desired. The 
results indicate that, for at least 45 minutes after 

300 cc. of room air are injected into the lower 

colon, there is a progressive increase in colonic 

activity with increased altitude within the range 
studied (ground to 25,000 ft.). The activity follow- 
ing the drinking of 450 cc. milk is more than that 
with a similar amount of water. Similarly, pro- 

gressive changes were recorded in the CO: and 0: 

composition of the collected flatus samples, the 

average CO» concentrations reading 30.8% and 

O2 decreasing to 6.8%. In some cases the CO: was 

found as high as 40% and Oz as low as 2%. It is 

suggested that these changes in activity and chem- 
ical composition of the collected flatus can be ac- 
counted for on the basis of an increase in the ac- 
tive transfer of gas from the small intestine into 

the colon with altitude, rather than entirely 00 

diffusion equilibrium between body cells and the 

colon. 
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Measurement of radiant heat load on man in out- 
door environment. ALice M. Stout (introduced 
by E. F. DuBors). Dept. of Physiology, Cornell 
Univ. Med. College, New York City. 
Measurement of radiation and convection vari- 

ables in the outdoor environment were made with 
the pan-radiometer. Radiation measurements in- 
cluded the solar and infrared components, de- 
termined separately. Convection was determined 
from measurements of air temperature and velo- 
city. Determinations of direct solar radiation and 
radiant temperature of the surroundings were 
made under various environmental conditions and 
found to be in agreement with those obtained by 
direct measurement. Measurements of the radiant 
temperatures of the surroundings outdoors and 
indoors were also found to be in agreement. Daily 
variations in direct solar radiation, the radiant 
temperature of the surroundings excluding the 
sun, and the radiant temperature of the surround- 
ings including the sun were measured. From these 
data the operative temperatures in the sun and 
shade were computed and compared with the air 
temperature. It was found that the operative tem- 
perature differed from the air temperature by 
2-3°C. in the direction of the radiant temperature. 
The radiant heat load on man and the operative 
temperature in Death Valley were determined 
from measurements made with the pan-radiom- 
eter by the Environmental Physics Unit of the 
Office of the Quartermaster General, U.S. Army. 
Comparison of these data with the observations 
made in New York City showed that with approx- 
imately the same intensity of solar radiation in 
both environments the operative temperature in 
the desert was about 30°C. higher, and radiant 
heat load as much as 25 times that experienced in 
this city. 


Accelerating effect of Pyromen in contrast to in- 
hibitory effect of cortisone on the Arthus phe- 
nomenon in rabbits. Epwarp G. Stuart (in- 
troduced by Wiit1am F. WINDEL). Dept. of 
Anatomy, School of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

Twenty-four male albino rabbits of approxi- 
mately 1.5 kg. weight were sensitized with crystal- 
line hen’s egg albumin in daily intracutaneous in- 
jections containing 0.5 mg/kg. of egg albumin 
nitrogen. Hight served as controls, 8 received 10 
mg. cortisone daily intramuscularly, and 8 re- 
ceived 10 gamma Pyromen (Baxter) daily intra- 
venously. Treatment continued for 35 days dur- 
ing which time precipitin tests for serum antibody 
were made on appropriate days. Seven cortisone- 
treated animals showed no Arthus reactions, but 
Ohe gave a positive reaction on the 23rd and suc- 
ceeding days of the experiment. The control ani- 
mals showed their first Arthus reactions about 
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the 7th day. The reactions became pronounced 
about the 10th day and continued to appear at 
intracutaneous injection sites throughout the ex- 
periment. The Pyromen treated rabbits showed 
their Arthus reactions initially on the 4th or 5th 
days. The lesions passed rapidly through the 
usual course, markedly exceeding those of the 
controls in respect to size, degree of inflammation, 
hemorrhage, suppuration and necrosis. Scab for- 
mation was rapid but in most instances scabs were 
resorbed rather than sloughed off as in the con- 
trols. Precipitin titers, absent in nonreacting 
cortisone animals, appeared earlier in the Pyro- 
men animals and were at least 50% higher than in 
the controls. These effects of Pyromen may be 
correlated with its known property of stimulating 
the leucopoietic, phagocytic and reticular ele- 
ments of the body. (Aided by a grant from Bax- 
ter Laboratories, Inc.). 


Effect of certain anticonvulsants on QO, of dog 
cerebral cortex. D. L. Stumprr anp R. W. 
BeELKNaP (introduced by H. C. Struck). Dept. 
of Physiology and Pharmacology, Creighton Med. 
School, Omaha, Nebr. 

Previous studies on Tridione have been ex- 
tended to include Dilantin and Mesantoin, and 
results with Tridione have been repeated and 
confirmed (Federation Proc. 9: 123, 1950). It was 
again found that Tridione inhibited the motor 
cortex significantly, but not the sensory area where 
the Tridione concentration was 0.035 m. In addi- 
tion, 346 slices were obtained from the sensory 
cortices and 243 from the motor cortices of 29 
dogs, approximately equal numbers of slices be- 
ing obtained from each hemisphere of each dog. 
Half of the slices from each dog were placed in 
Krebs-Ringer-Phosphate-glucose solution, and 
half in the same solution, fully, half, or quarter 
saturated with Dilantin (free compound) or 
Mesantoin, respectively. The QO:2 of the slices 
was followed for three hours at 38°C. using oxygen 
as the gas phase. The mean inhibition of QO» of 
motor and sensory cortices by Dilantin in all con- 
centrations used was the same within experimental 
error: saturated: motor, 20%; sensory, 24%; half- 
saturated: motor, 10.0%; sensory, 12%; quarter- 
saturated: motor, 5.9%; sensory, 3.9%. The in- 
hibitions in saturated and half-saturated Dilantin 
were statistically significant. The mean inhibition 
of QO; of motor and sensory cortices by Mesantoin 
in all concentrations used was likewise identical 
within experimental error: saturated : motor, 26%; 
sensory, 28%; half-saturated: motor, 12%; sen- 
sory, 12%; quarter-saturated: motor, 8.4%; sen- 
sory, 8.6%. Again only inhibitions at the two 
higher concentrations are significant. These re- 
sults indicate that Tridione probably exercises 
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its inhibitory effect in a manner different from 
Dilantin and Mesantoin. 


Effects of estrogens and thyroxine upon plasma 
proteins, blood volume and hematocrit of the 
fowl. Paut D. Srurxir. Lab. of Avian Physio- 
logy, Rutgers Univ., New Brunswick, N. J. 
Plasma albumin and globulin were determined 

in hens by the biuret method of Gornall et al. 

(1949) ; 2.5 mg. of T-1824 was injected and after a 

mixing time of 3 minutes (PINo AND Wetss, 1950) 

blood samples were taken and plasma volumes 

determined. Dienestrol diacetate (DD) was fed 
at the level of 0.02% of the feed (av. of 20 mg. of 

DD/bird/day) for 4 weeks (A) and then at 0.04% 

to the same birds for 2 weeks (B). Treatment B 

increased the plasma albumin (2.30 gm. %) and 

globulin (5.20) significantly over the control val- 
ues (1.94 and 3.20 gm., respectively) but did not 
appreciably change the A/G ratio (0.61) from that 
of the controls (0.60). Treatment A did not in- 
crease plasma proteins significantly. In another 
group of hens receiving 0.04% DD, total protein 
was increased to 8.12 gm. % with no change in 

A/G. When these birds continued to receive DD 

plus 1 mg. of p,L-thyroxine daily, per bird, intra- 

muscularly, for 7-10 days, plasma albumin (1.97) 

and globulin (2.67) dropped below control levels 


(2.50 and 2.97, respectively). The decrease in 
albumin, but not globulin, was significantly be- 
low the control values. The A/G ratios for the con- 
trol and thyroxine-treated birds were 0.85 and 
0.74, respectively. Plasma volume and cell vol- 
ume were not affected appreciably by the estrogen 
or thyroxine. 


Plasma free and total urinary amino acids of 
hepatectomized dogs. MuriEL Svec* AND SMITH 
FREEMAN. Dept. of Expil. Medicine, Northwestern 
Univ. Med. School, Chicago, Ill. 
Microbiological estimations of 16 individual 

amino acids and the chemical estimation of gly- 

cine and alanine were carried out on the plasma 
and urine of dogs before and after hepatectomy. 

The plasma free amino acids were estimated at 

4-hour intervals for the first 12 hours after hepa- 

tectomy. Each plasma amino acid was studied in 
from 4-11 dogs. The plasma concentration of 
glycine, histidine, phenylalanine, glutamic acid 
and lysine increased after hepatectomy. while 
that of methionine, tryptophane, leucine, iso- 
leucine, arginine and valine decreased after 
hepatectomy. Cystine, alanine, tyrosine, serine, 
threonine and proline either did not change signifi- 
cantly or gave inconclusive results. The intra- 
venous administration of 0.3 gm/kg/hour of glu- 
cose for a 12-hour period to fasting animals prior 
to hepatectomy caused an increase in the urinary 
excretion of all of the amino acids studied. A 


PROCEEDINGS Volume 10 


further rise in excretion to levels two to four times 
the glucose control values occurred for most amino 
acids following hepatectomy. Glycine excretion 
was slightly less after hepatectomy as compared 
to the glucose control period. There was only a 
slight increase in histidine excretion. The other 
amino acids arranged in relation to their relative 
increased urinary excretion following hepatec- 
tomy are: Glutamic acid, asparticacid, serine, 
lysine, alanine, leucine, valine, threonine, argi- 
nine, proline, phenylalanine, tyrosine, isoleucine, 
tryptophane, cystine, methionine, histidine. 


Relation of intrarenal pressure to blood pressure 
and to perinephritic hypertension. H. G. Swann 
AND J. M. Prine.* Carter Physiology Lab., Univ. 
of Texas Med. Branch, Galveston. 

In dogs, the intrarenal pressure (IRP) was 
found to be related to the blood pressure (BP) 
thus: IRP = 9.4 + .22 BP. When this statement 
was applied to Selkurt’s data (Am. J. Physiol. 
147: 537, 1946) on renal blood flows (RBF), the 

or BP 

empirical formula RBF = 2.4 IRP 1) was 
found to give an exact description of the rela- 
tionship of the three variables. The anomalous 
blood pressure-blood flow relation in the kid- 
ney may therefore, it is probable, be ascribed 
primarily to the effect of blood pressure on intra- 
renal pressure. These formulations also quantitate 
the hypothesis that the hypertension of peri- 
nephritis is due to a decreased renal blood flow. In 
the disease, experimentally produced in dogs, the 
two pressures were measured. The intrarenal pres- 
sure increased from the normal of 25 up to 50-60 
mm. Hg. Since for a normal flow of 5 cc/min/gm. 
the blood pressure must rise approximately three 
times faster than the intrarena! pressure, the blood 
pressure should rise in the disease to about 150 
mm. Hg. This in fact takes place, for a rapid ele- 
vation in diastolic pressure to 130-160 mm. Hg was 
observed. The course of the disease can only end, 
if the intrarenal pressure continues to rise, in 
irreversible damage to the circulatory or renal 
system. 


Histochemical alterations in denervated skeletal 
muscle of mice. Richarp H. Swicart* np W. 
Lange Wiurams. Dept. of Anatomy, Univ. of 
Minnesota, Minneapolis. 

Denervation was accomplished by gluteal sec- 
tion of sciatic nerves, abdominal section of femoral 
nerves, or both. Four to 6 months later denervated 
muscles showed /) reduction in trypsin-digestible 
basophilia (no ribonucleic acid was demonstrable 
in normal or denervated muscle) and in acidophilia 
(Hayden acid dye method at pu 1-2 for certaiD 
proteins); and 2) a very great increase in sub- 
stances reacting positively to periodic acid-Schiff’s 
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reagent (PA-S). The latter reaction was not de- 
creased by prior removal of glycogen but was re- 
duced by trypsin-hydrolysis indicating that the 
PA-S-positive material was a protein-polysac- 
charide. The PA-S reaction of normal muscle 
(glycogen excluded) is very slight while that of 
dense fibrous (collagenous) tissue is quite strong. 
In denervated muscle this reaction was greater, 
as to distribution and intensity, than that of 
tendon, ligament or muscle fascia. Within de- 
nervated muscle the occurrence and location of 
PA-S-reacting substance was closely correlated 
with positive staining reactions (staining by light 
green) for connective tissue following use of the 
Masson stain for connective tissue and muscle. 


Pitressin and Mercuhydrin in relation to elec- 
trolyte excretion of patients with diabetes in- 
sipidus. RoBERT TARAIL AND FRANK M. MATEER 
(introduced by Paut L. McLatn). Dept. of Re- 
search Medicine, Univ. of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 

Three adults and one child with authentic, un- 
treated diabetes insipidus received 0.5~1.0 cc. of 
Pitressin (20 U.S.P. pressor units per cc.) intra- 
muscularly. Their intakes of sodium chloride had 
not been restricted. Control and post-injection 
urines were collected for 4-5 hours at 4- to 1-hour 
intervals. Pitressin caused a sharp but ephemeral 
increase in specific gravity and diminution of 
urine flow within 1 hour while 240-300 cc. of water 
per hour were ingested. Excretion rates of sodium, 
chloride, and potassium were not significantly 
altered, aside from occasional transient fluctu- 
ations, despite the fact that Pitressin is said to be 
both natriuretic and chloruretic. Accelerated 
sodium and chloride excretion, however, followed 
intravenous Mercuhydrin in two of the patients 
under similar circumstances thereby indicating 
potential renal response. The mercurial also pro- 
duced augmentation of urine flow and perhaps of 
potassium excretion, but little alteration of spe- 
cific gravity. In another comparable experiment, 
Pitressin injected while the action of Mercuhydrin 
was increasing only partially prevented the water 
diuresis. Specific gravity and excretion of sodium, 
chloride, and potassium rose during combined 
Pitressin-Mercuhydrin action. Pitressin alone did 
not change the tendency of sodium and chloride 
excretion to fall, nor affect potassium excretion 
during water deprivation in one subject. Pitressin 
and water-loading during intensive cortisone ther- 
apy of one patient produced effects indistinguish- 
able from those before cortisone. 


Relationship between basal cardiac output and 
body composition with special reference to 
obesity. HENRY LoNGSTREET TAYLOR, JOSEF 
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BrozeEkK AND ANCEL Keys. Lab. of Physiological 

Hygiene, Univ. of Minnesota, Minneapolis. 

Total body fat was estimated from the specific 
gravity of the body on 34 young men between the 
ages of 18 and 30. The correction of the submerged 
weight for the residual volume of the lungs was 
made by direct determination of the residual 
volume in 21 of the men who varied most in fatness. 
Body weights varied from 51.8-132.5 kg. and body 
fat from 0.4-33.7%. Four cardiac output measure- 
ments were made on each individual by the acety- 
lene method and the values were corrected to 
direct Fick levels by the regression equation given 
by Chapman et.al. (J. Clin. Investigation, Vol. 29). 
Regression equations obtained from the above 
data showed that basal cardiac output can be 
predicted from body weight with a standard error 
of +0.75 liters, from surface area with a standard 
error of +0.70 liters, from fat weight with a stand- 
ard error of +0.86 liters and from fat-free weight 
with a standard error of +0.58 liters. The weight 
of fat and fat-free body weight are related by a 
correlation coefficient of 0.46 (r = 0.44 at Po.o1). 
The correlation coefficient between cardiac output 
and gross weight was 0.52, between cardiac output 
and surface area 0.60, between cardiac output and 
weight of fat 0.16 and between cardiac output and 
fat-free body weight 0.74. It is concluded that the 
blood flow through fat is not an important factor 
in determining the resting cardiac output and that 
the increased cardiac output observed in obesity 
is primarily related to increased fat-free tissue. 


Changes in peripheral circulation induced by vaso- 
active drugs acting upon cerebral chemorecep- 
tors. Ropert D. Taytor ANp [RvINE H. Pace. 
Cleveland Clinic Fndn., Cleveland, Ohio. 

We have tested the effect on the peripheral 
circulation of circulating adrenaline, noradrenal- 
ine, barium chloride, nicotine, prostigmine, hista- 
mine, and acetyl-B-methyl choline through the 
brains of dogs connected to the body only by the 
spinal cord. The blood supply was furnished by a 
donor or by perfusion pump. If the drug was vaso- 
pressor in intact animals, it caused sharp and often 
prolonged vasodilatation and reduction in arterial 
pressure in the body of the test animal when in- 
jected into the isolated cerebral circulation. Vaso- 
depressor drugs caused the opposite. It was shown 
that both the vasoconstrictor and dilator impulses 
pass over the sympathetic system by performing 
surgical sympathectomy and ganglionectomy, sec- 
tion of the antero-lateral columns, and ganglionic 
blockade with tetraethylammonium chloride. Re- 
section of the carotid sinuses and vagus nerves 
failed to block the responses initiated in the brain. 
The potent cerebrovascular dilator, CO2, had no 
appreciable effect upon the arterial pressure when 
given in concentrations as great as 70% of the 
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respired air of the donor dog. Since the vascular 
responses occur in absence of known baroreceptors 
and cannot be elicited by the vasodilator CO2, we 
believe the drugs act upon previously unrecog- 
nized chemoreceptors within the brain. 


Effects of pituitary growth hormone and cortisone 
administration in vivo on ketogenesis by surviv- 
ing liver slices obtained from hypophysec- 
tomized rats. Jay TEPPERMAN AND JANET M. 
DeW1rrt.* Dept. of Pharmacology, State Univ. of 
New York Med. Center at Syracuse. 

Bondy and Wilhelmi (Federation Proc. 8: 185, 
1949) discovered that liver slices obtained from 
hypophysectomized rats produced significantly 
fewer ketone bodies than did slices from intact 
rats. The present study was undertaken to deter- 
mine whether or not purified pituitary growth 
hormone would correct this metabolic defect. 
After Bondy’s and Wilhelmi’s finding had been 
satisfactorily confirmed hypophysectomized rats 
were injected with 3 mg. of growth hormone 
(Armour), sacrificed 3 hours after injection, and 
ketogenesis by their liver slices was measured 
over a period of 2 hours by the method of Green- 
berg and Lester. A Krebs Ringer phosphate buffer 
of pH 7.4 was used and oxygen was the gas phase. 
During the 2 weeks following operation liver slices 
from growth hormone-treated hypox. rats made 
more ketone bodies than did those from untreated, 
operated rats (100 + S.E. 1.9 ug/100 mg. wet 
tissue/2 hours versus 131 + S.E. 5.3 ug/100 mg. 
wet tissue/2 hours, as acetone). Experiments done 
on the 31st, 37th, and 40th days post-operatively 
revealed no significant difference between the 
performance of slices obtained from the treated 
and untreated groups. In other experiments done 
after the 50th post-operative day pre-treatment 
with cortisone and treatment with growth hormone 
resulted in a highly significant difference between 
the treated and control groups (121 + S.E. 3.6 and 
87 + S.E. 2.4, respectively). The results of,.con- 
current measurements of the oxygen consumption 
of the liver slices, liver fat content and blood 
ketone concentration will be presented. 


Temperature sensation in ventilated suits. R. 
TuHaveER, H. R. GReImDER* AND J. V. CORREALE.* 
Aero. Med. Equipment Lab., Philadelphia, Pa. 
In forty-two 3-hour experiments on the same 

subject the effect of ventilation of an airtight suit 

on temperature sensation and temperature regula- 
tion was studied. The variables were: room tem- 
perature, flow rate and temperature of ventilating 
air, and insulation of the suit. The measurements 
included: rectal temperature, skin temperature, 
suit-surface temperature, total weight loss, water 
loss from skin and respiratory tract, temperature 
of expired and inspired air, metabolism, heat loss 
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or gain of ventilating air, and environmental con. 
ditions. In addition, the comfort votes and temper- 
ature sensations of the subject were recorded, 
Plotting average skin temperatures against en- 
vironmental temperature in such experiments in 
which the subject was kept comfortable by ventila- 
tion showed that the sensation of comfort is not 
related to a specific average skin temperature, as 
Yaglou found in experiments with varying in- 
sulation. With rising environmental temperature 
(0-35°C.), the average skin temperature correlated 
with comfortable sensations increased from 32.5 to 
35.5°C., and the water loss from the skin more than 
doubled (from 20-50 gm/hour and more). The 
subject, in other words, felt cooler than his skin 
temperature and water loss indicated, when the 
environmental temperature was high, while he 
felt warmer than he actually was in a cold en- 
vironment. The relationship of skin temperature 
and water loss to environmental temperatures and 
subjective comfort changed with changing in- 
sulation of the suit. The explanation for these 
observations is the paradoxically increased or de- 
creased temperature at the inlets of the ventilated 
suit (feet, hands and face) in cold or warm en- 
vironments respectively. 


Myenteric reflex in dog’s duodenum. J. EL. 
Tuomas. Jefferson Med. College, Philadelphia, Pa. 
Two balloons 5 cm. apart are inserted through a 

chronic fistula in a dog’s duodenum so as to lie 

about 20 cm. below the pylorus. The balloons are 
connected to water manometers. Injection tubes 
are provided one to end in the area between the 
balloons and one above the upper balloon. If 2 ce. 
of n/10 HCl, 2% soap solution or bile are injected 
between the balloons there follows an increase in 
tone and in amplitude of rhythmic contractions 
over the upper balloon and the opposite effect 
over the lower balloon. If the injection is made 
above the upper balloon there is inhibition over 
both balloons. The experiment succeeds only with 
moderate stimuli and if activity of moderate grade 
is present; presumably these are ‘normal’ or usual 

conditions. The response is presumed to be 4 

myenteric reflex because of the nature of the 

stimulus and the demonstration by previous in- 
vestigators of similar responses in the absence of 
the extrinsic innervation. 


Effect of alterations of renal arterial pressure on 
sodium and water excretion. Davip D. THowr- 
sON* AND RoBeERrt F. Pitts. Dept. of Physiology, 
Cornell Univ. Med. College, New York City. 

It has been shown by a number of investigators 
that lowering the mean renal arterial pressure 
results in a reduction in the excretion of sodium 
and water. Our experiments confirm and extend 
these findings. In female dogs, anesthetized with 
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chloralose, a balloon catheter was introduced 
through one femoral or common carotid artery and 
positioned above the renal arteries. Physiological 
saline was infused for 2-3 hours until the urine 
flow was greater than 5 cc. per minute. Thereafter 
collections of blood and urine were made at vary- 
ing renal arterial pressures. Creatinine, PAH, 
sodium, and potassium clearances were measured. 
Eight experiments performed in this manner 
yielded results in agreement with the findings of 
others. At mean pressures of 90 mm. Hg or below 
glomerular filtration rate and renal blood flow 
were reduced. The excretion of sodium and water 
was reduced to a proportionately greater extent; 
hence the percentage reabsorption of sodium in- 
creased. Experiments are now under way to deter- 
mine whether these phenomena result from in- 
trinsic responses by the kidney or are the result 
of hormonal or neural mechanisms acting upon the 
kidney in response to altered hemodynamics. 
Results in one experiment on an adrenalectomized 
animal reveal the responses to be qualitatively 
similar to those found in normals. (Supported by a 
research grant from the National Heart Institute 
of the National Institutes of Health, U. S. Public 
Health Service). 


Ultrastructure and function in nerve. Juutian M. 


Tosras AND SipNEy Sotomon.* Dept. of Physi- 

ology, Univ. of Chicago, Chicago, Iil. 

Continuing studies on the effects of electrical 
currents on axone structure will be described, and 
certain non-electrical, physical events which, pri- 
marily from polarization experiments, seem likely 
as accompaniments of excitation will be called to 
attention. 


Clot accelerating activity of euglobulin fractions 
from normal and hemophilic plasma. L. M. 
Tocantins, R. R. HotBurn* anv R. T. Car- 
ROLL.* Div. of Hematology, Dept. of Medicine, 
Jefferson Med. College and Hosp., Philadelphia, Pa. 
Citrated plasma collected from normal and 

hemophilic subjects was diluted with cold distilled 

water and the euglobulins precipitated at px 6.0 

with 1% acetic acid. The sediment was dissolved in 

0.85% NaCl and its pH adjusted to 7.4. The euglob- 

ulins separated from plasma diluted to a concen- 

tration of 10-20% have less clot accelerating effect 
on normal and hemophilic plasma than those made 
from concentrations of 2% or below. Hemophilic 
euglobulin prepared from 10% plasma has little 
activity, while euglobulin prepared from 10% 
normal plasma has a strong clot accelerating ac- 
tivity. As more diluted plasma is used for the 
preparation of the euglobulins, the activity of the 
hemophilie euglobulin gradually increases and 
eventually equals that of the normal euglobulin. 
When a highly active normal euglobulin solution 
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is incubated with citrated normal plasma before 
recalcification, much of its activity is lost within 
30 minutes; when incubated with hemophilic 
plasma, it loses all activity within 10 minutes. The 
difference between normal and hemophilic plasmas 
in their response to hemophilic euglobulin can be 
eliminated by appropriate dilution of the plasmas 
to about 5% concentration. Euglobulin solutions 
prepared from hemophilic plasma at 1% or less 
concentration accelerate the coagulation of hemo- 
philic blood in vitro and in vivo to an essentially 
similar degree as when the euglobulin solution 
originates from normal plasma at 10% concen- 
tration. 


Analysis of ‘psychomotor’ seizure discharges in 
rabbits. J. E. P. Toman. Dept. of Pharmacology, 
Abbott Labs., North Chicago, Ill. 

Seizures consisting of about 20 seconds of 
automatism without reflex loss were induced by 
brief bursts of 6/second stimulation through bi- 
polar epidural electrodes. Test stimuli at the same 
site were used to study threshold and wave-form 
changes in evoked cortical potentials, which were 
recorded from local and distant leads by ink- 
writing and cathode-ray oscillographs during con- 
trol, shock, seizure and recovery periods. The 
normal local cortical response from various sites 
could be resolved into the following sequence of 
components: direct, monosynaptic, dispersed syn- 
aptic, slow wave and spindle. The development of 
a local seizure was characterized by the appear- 
ance of high-frequency (1000/second) low-voltage 
spikes and a large increase in synaptic response. 
Surface-negative seizure waves of 3-10/second 
frequency and 40 msec. duration appeared to 
develop from the dispersed synaptic response, and 
were recorded at a distance as longer positive 
waves. Following each attack, high frequency ac- 
tivity and synaptic facilitation declined together, 
leaving thresholds moderately elevated for several 
minutes. Of several drugs tested, Phenurone ap- 
peared to prevent seizures by a general threshold- 
raising action. These observations suggest that 
excessive low-frequency stimulation may initiate 
focal high frequency background activity which 
facilitates synaptic transmission locally and per- 
mits the development of a self-sustaining self- 
limiting relaxation-oscillator. The resultant syn- 
chronous slow spikes project to other cortical 
areas, causing behavioral automatisms of psy- 
chomotor type. 


Effect of cortisone and ACTH on the threshold of 
convulsions induced by pentamethylene tet- 
razol. CLakA TorpA AND Haroip G. Wo trr. 
Depts. of Medicine (Neurology) and Psychiatry, 
New York Hosp.-Cornell Med. College, New York 
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City and Kingsbridge Hosp. (V.A.), Bronz, New 

York. 

Convulsive seizures can be precipitated in pre- 
disposed humans by repeated exposure to stressful 
situations. Also, lesser amounts of convulsant 
agents induce fits in such patients than in those 
not subject to stress. In experimental animals 
cortisone lowers the threshold of convulsions 
induced by electric shock. In the following the 
effects of cortisone and ACTH on the threshold 
of convulsions induced by pentamethylene tet- 
razol were investigated. Electroencephalographic 
studies were performed in curarized rats. Convul- 
sions were induced by intravenous infusion of a 
solution containing 50 mg. of pentamethylene 
tetrazol in 100 cc. of mammalian Ringer’s solu- 
tion. Pentamethylene tetrazol was infused in an 
average speed of 1 cc/l minute. Significant 
changes in the electroencephalogram occurred 
durinf the infusion of from 15-25 cc. Cortisone 
and ACTH were given either as single injection 
or were administered repeatedly in large amounts 
for 3 or 4 days. The amount of pentamethylene 
tetrazol necessary to induce convulsions evi- 
denced by the changes in the electroencephalo- 
gram was less in animals injected with the hor- 
mones than in non-injected rats. The lowering of 
threshold was more marked after a single injec- 


tion of ACTH than after the repeated large 
doses of ACTH. 


Synaptic inhibitory action of adrenaline at para- 
sympathetic synapses. CAROLINE TUM SUDEN 
AND AMEDEO §. Marrazzi. Toxicology Section, 
Med. Div., Army Chemical Center, Md. 

The synaptic inhibitory action of adrenaline 
described by Marrazzi (Am. J. Physiol. 127: 738, 
1939; J. Neurophysiol. 10: 167, 1947) has been 
demonstrated by recording postsynaptic poten- 
tials of sympathetic ganglia. However, the phe- 
nomenon has been interpreted by him as evidence 
of a reciprocal relation between an adrenergic 
inhibitory mechanism and the cholinergic ex- 
citatory one present in sympathetic ganglia. A 
cholinergic excitatory mechanism is also thought 
to be present in parasympathetic ganglia and the 
possibility of an analogous reciprocal relation 
with an adrenergic mechanism has needed investi- 
gation. Since parasympathetic ganglia are in most 
cases imbedded ih the effectors they innervate, 
this is ordinarily not feasible. Taking advantage 
of the fact that the ciliary ganglion is an exception 
in the parasympathetic system in that it has an 
accessible postganglionic nerve, it has been pre- 
pared for stimulation of the centrally sectioned 
preganglionic nerve and recording of action po- 
tentials from the peripherally sectioned post- 
ganglionic nerve when adrenaline reached it 
through its natural circulation. An inhibition by 
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adrenaline similar to that observed in sympathetic 
ganglia has been found. Adrenergic inhibition has 
also been demonstrated at cerebral synapses (Fed- 
eration Proc. 1:57, 1942; Am. J. Physiol. 163: 1950) 
where acetylcholine excites. Thus adrenergic in- 
hibition would appear to be a general phenomenon 
at cholinergic synapses. 


Effect of omission of breakfast on amount of 
oxygen required by men past 69 years of age to 
perform work. W. W. TuTTLE AND Kate Davn.* 
Depts. of Physiology and Nutrition, State Univ. 
of Iowa, Iowa City. 

An experiment involving 8 men ranging in age 
from 62-83 years was performed to show the effects 
of the omission of breakfast on the amount of 
oxygen required to walk on a treadmill up a 2% 
grade at the rate of 2 mph. The procedure was to 
have all subjects eat a freely selected diet for a 
period of 3 weeks, so that we might learn some- 
thing concerning their likes and dislikes, and to 
determine their approximate food requirements. 
After the period of free food selection, all subjects 
ate 3 meals per day, which consisted of prescribed 
diet, adequate in all respects, for a period of 4 
weeks. During the 4-week period which followed, 
the procedure was the same, except breakfast was 
omitted. Twice each week, during both 4-week 
periods, the amount of oxygen required to perform 
the work was measured. A comparison of the 
amount of oxygen used to perform the work during 
the breakfast and no-breakfast periods showed 
that 7 of the 8 subjects required significantly more 
oxygen to perform the work during the no-break- 
fast period than during the time they were eating 
an adequate breakfast. 


Effect of delayed additions of various substrates 
on respiration of excised brain tissue. Davin B. 
TYLER AND MatILpa Ty.er.* Depts. of Physi- 
ology and Pharmacology, School of Medicine, 
Univ. of Puerto Rico, San Juan. 

It is well known that in the absence of a sub- 
strate the O2 uptake of excised rat brain falls off 
rapidly. This study is concerned with the effect of 
delayed additions (intervals up to 5 hours after 
placing vessels in bath) of different substrates on 
the ensuing respiration. Glucose, lactate or py- 
ruvate added to a minced brain in Ringer PO, 
stabilizes the O. uptake at the endogenous level 
found at about 30 minutes before the substrates 
are added, and it remains at that level for the 
duration of the experiment. Adding an excess of 
DPN or ATP along with the substrate raises the 
respiration to a level almost approaching the level 
of vessels containing the substrate from the start. 
In some instances with DPN the Oz uptake falls 
off very rapidly again and is soon below the vessels 
where the substrate is added alone. Thus, in the 
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absence of any of the above substrates there occurs 
a loss in the capacity of the enzyme systems to 
oxidize the substrate. On the other hand, the de- 
layed addition of succinate results in a higher Oz 
uptake than that found for vessels containing it 
from the start and to which extra succinate is 
added to correct for concentration differences, in- 
dicating that the presence of this substrate in- 
activates some part of the enzyme system con- 
cerned with its oxidation. 


Mechanism of action of the naturally-occurring 
lysins and inhibitors that are found in guinea 
pig liver extracts. Davip B. TYLER AND MaTILDA 
TyLeR.* Depts. of Physiology and Pharmacology, 
School of Medicine, Univ. of Puerto Rico, San 
Juan. 

Reference is made to a previous study showing 
that the difference in hemolytic activity between 
the fetal and adult liver preparations is principally 
due to differing inhibitory capacities rather than 
to differences in the concentration of the lysin 
(Science 112: 456, 1950). Saline extracts of fetal 
guinea pig liver allowed to stand alone or with 
added red blood cells for various intervals up to 3 
hours, and then heated, lose their lytic activity. 
Such results do not permit the conclusion that the 
production of a heat stable lysin by a heat labile 
non-lytic agent is responsible for the hemolytic 
activity. Furthermore, the lysin molecule appears 
to enter into an inseparable complex with some 
component of the erythrocyte, or is otherwise 
‘used up’ during the process of hemolysis. Re- 
combining the lysin with various amounts of the 
naturally-occurring inhibitor from the adult liver 
cell (mitochondria fraction) results in almost the 
instantaneous establishment of equilibria, indi- 
cating that the lysin and its inhibitors behave in 
accordance with the mass action law to form an 
easily dissociable inhibitor-lysin complex. 


Effect of thyroid hormone on respiration of cardiac 
tissue in albino rat. WiLL1AM C. ULLRICK* AND 
Wituram V. WuiTeuHornN. Dept. of Physiology, 
Univ. of Illinois College of Medicine, Chicago. 
Effects of thyroid on cardiac activity have been 

widely noted, but details as to fundamental 

action are scarce. Investigation was therefore 
made into the respiratory metabolism of auricles 
and ventricles of hyperthyroid rats. Nine male 
albino rats were fed 100 mg. per day of USP 
desiccated thyroid for 16 days following which 
respiratory rates of cardiac tissues were deter- 
mined by direct Warburg technique. Auricles were 

used whole; ventricles were sliced to 0.4 mm. 

thickness on a modified Stadie-Riggs microtome. 

Qo: determinations were made at 37.8C. using 

Ringers-glucose-phosphate buffered solution at pH 

7.4. Results were compared with rates obtained 
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from 17 control animals. Hyperthyroid rats showed 
an average BMR 97% above the control average 
and suffered a 0.4% weight loss compared to 11% 
gain for controls. Hyperthyroid auricular respi- 
ration was increased 45% over normal while ven- 
tricular rate was increased 23%. No auricular- 
ventricular. difference existed in controls, but 
hyperthyroid auricular respiration was 36% above 
that of hyperthyroid ventricles, the difference 
being highly significant. Results confirm the direct 
action of thyroid hormone on cardiac metabolism 
and indicate a greater susceptibility of auricular 
tissue to such action. 


Effect of painful stimuli on intestinal motility of 
albino and hooded rats. Epwarp J. VAN LIERE, 
HELEN H. Hess* anp Epwarp J. Fepor.* Dept. 
of Physiology, West Virginia Univ. School of 
Medicine, Morgantown. 

A pair of albino rats (Wistar strain) or a pair of 
hooded rats (Long-Evans strain) which had been 
fasted for 24 hours and which were as nearly alike 
in weight and age as possible were given 2 cc. of a 
charcoal mixture by stomach tube. At the end of 
10 minutes, one rat was placed in a wired compart- 
ment arranged so that painful electric stimuli 
could be given every 5 seconds; the control rat was 
put into an adjoining, but unwired compart- 
ment. Thirty minutes later they were taken out of 
the compartments and decapitated. The small 
intestine was removed, slit open and the distance 
the charcoal had traversed it measured. The pain- 
ful stimuli, among other things, undoubtedly 
excited the sympathetic division of the autonomic 
nervous system, and it would be expected that the 
propulsive motility of the small intestine would be 
distinctly decreased. The results showed that the 
propulsive motility of the small intestine of the 
albino rat was significantly (P — < .01) decreased, 
whereas that of the hooded rats was not. The 
hooded rat is more closely related to the wild rat 
than is the albino. The wild rat is subjected to 
many environmental hardships and is more inured 
to painful stimuli than the domestic rat. In order 
to exist he must needs be alert and aggressive; 
these qualities probably have survival value. 
Because of the genetic background of the hooded 
rat, it may be less susceptible to external painful 
stimuli than the albino. 


In vitro uptake of radiomethionine in normal 
tissue and carcinoma. Lester VAN MIDDLEs- 
worTH. Div. of Physiology, Univ. of Tennessee 
School of Biological Sciences, Memphis. 

The 3-hour accumulation of S*®* radioactive 
methionine has been measured in vivo and in vitro 
in various normal tissues and in fracture calluses 
in the rat. The uptake of radiomethionine is 
slightly greater in vitro than in vivo, possibly 
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because of minimal amount of carrier methionine 
in vitro. The in vivo results have been reported 
previously. Incubation (in Krebs-Henseleit solu- 
tion containing 0.05 we. radiomethionine) of 25-50 
mg. of the following tissues of the rat resulted in 
the respective percentage (X 10‘) uptake of S* 
ug. nitrogen: muscle 2, fibula 0.6, fibula fracture 
2.2, duodenum 7.4, liver 10.5, pancreas 27.0. 
Further experiments were performed upon 50 mg. 
surviving biopsy samples of 4 cases of human bone 
tumors with appropriate controls and biopsy 
samples of 6 human cervix uteri. The control bones 
took up 1 X 10-*% of the S*/ug. N, the benign 
bone tumors accumulated 1.3 X 10-*%. A malig- 
nant bone tumor took up 18 X 10-*%. The control 
cervix tissue accumulated 2.7 xX 10-*% of the 
S*/ug. N while 4 cases of cervical carcinoma took 
up 12 X 10-*%. There is a possibility that this 
method might aid in determining protein synthetic 
activity of tissues and it might be a diagnostic aid 
in some types of carcinoma. 


Thyroid depression by stress. LestER VAN Mip- 
DLESWORTH (with the technical assistance of 
Mary MarGaret Berry*). Div. of Physiology, 
Univ. of Tennessee School of Biological Sciences, 
Memphis. 

A study of I" metabolism in anoxic rats has led 
to investigation of the function of the thyroid 
gland during different types of severe stress. 
Animals were raised on a low iodide diet and while 
undergoing various stresses 10 uc. of I'*! were in- 
jected. After 24 hours radioiodine distribution 
between plasma protein bound, PBI'*!/ml. plasma, 
and unbound, ['*!/ml. plasma, was determined. 
I)! in thyroid and urine was also measured. 
Results are tabulated. 
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Disappearance rate of intravenous PBI'*! was 
determined in controls, anoxic and nephrecto- 
mized rats; it appears to be similar in all groups. 
We believe these data indicate thyroid depression 
from non-specific stress. 
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Studies.in.pressures recorded within bone mar. 
row cavities in dogs. Gorpon F. Vawrer,* 
Irvine M. Rascon* anp JoHN P. MARBARGER. 
Aeromed. and Physical Environment Lab., Univ. 
of Illinois, Chicago, Ill. 

In dogs, (9-20 kg. in weight), anesthetized with 
sodium pentoharbital (Nembutal), pressures 
within the marrow cavity of long bones (obtained 
through a self-sealing cannula piercing cortical 
bone), were compared with carotid artery pres- 
sures during various procedures following a control 
period. A pulse wave was recorded which was 
similar in contour to that obtained at the origin of 
the nutrient artery of the marrow. The range of 
systolic pressures in the marrow in over 150 deter- 
minations was 7.9-141.2 mm. Hg; the range of 
diastolic pressures was 5.6-122 mm. Hg, and the 
range of pulse pressures was 1.9-41 mm. Hg. The 
mean values of these pressures were 57.6, 44.1, 
and 11.6 mm. Hg, respectively. The pressure in the 
bone marrow cavity ranged from 7.05-97% of the 
carotid artery pressure. Roughly 26.5% of the 
determinations fall in 0-25% range, 44% in the 
25-50% range, 22.5% in the 50-75% range and 
6.5% in the 75-100% range. Various mechanical, 
electro physiologic and pharmacologic procedures, 
altering systemic pressures and cardiac output: 
1) reaffirmed previously demonstrated nervous 
control of bone marrow vascular dynamics, 2) dem- 
onstrated the expected relationships between 
blood flow in the marrow and pressure changes, 
and 3) emphasized the role of delivery pressure of 
blood on the pressure within the closed, fixed 
volume of the marrow space. Disproportionate 
drops in the bone marrow pressure were observed 
following relatively small induced hemorrhage. 
Various clinical and experimental applications are 
being explored. 


Rapid, massive intravenous infusions of ‘normal 
saline’ in dogs. GorDON F. VawTer,* C. BRUCE 
TAYLOR* AND JOHN P. MARBARGER. Aeromed. 
and Physical Environment Lab., Univ. of Illinois 
and Dept. of Pathology, Presbyterian Hospital, 
Chicago, Til. 

Various cardio-vascular dynamic and electro- 
lyte shift studies were performed 16 times on 7 
dogs, (15-22 kg. in weight), anesthetized with 
sodium pentobarbital—Nembutal) before, during, 
and for 8 hours following intravenous infusion. 
The ‘normal’ saline was infused at a rate of 50 
cc/minute until 150 ec/kg. had been administered. 
Experiments were conducted on each dog before 
and at intervals following massive right and left 
ventricular freezing as described in a forthcoming 
issue of Circulation. The first stress was circula- 
tory, (1 of 7 control dogs died during infusion). 
The second stress, (probably involving water and 
electrolyte distribution) operated several hours 
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after infusion. One control dog with a precordial 
murmur and thrill showed fluid and electrolyte 
retention and prolonged general vascular engorge- 
ment, with recovery in the presence of the normal 
pattern of cardiac output. More ‘normal’ results 
followed digitalization of this dog. Dogs with 
right ventricular damage (50%) showed hyper- 
response in stroke volume (from lowered initial 
levels), cardiac output, and venous pressure with 
delayed recovery during which peripheral resist- 
ance rose markedly. These findings were associated 
with urinary fluid and electrolyte retention. The 
pulmonary circuit was not involved. One right 
ventricle dog died 4 hours after infusion 6 weeks 
after injury. A dog with left ventricle lesions 
(50%) had depressed arterial pressures and cardiac 
outputs which showed hyperresponse to stress. 
The venous pressure rises were transient and not 
excessive, although congestion of the pulmonary 
circuit was noted (cyanosis, hydrothorax, and 
pulmonary edema). Urinary retention of electro- 
lyte and water tended to be less than in right 
ventricle dogs. 


Pituitary and adrenal ascorbic acid in x-irradi- 
ated rats. K. D. Ventrers* AND E. E. Panter. 
Univ. of Illinois, College of Medicine, Chicago. 
The purpose of this investigation was to deter- 

mine whether x-radiation of the rat altered the 
ascorbic acid levels in the anterior pituitary and 
adrenal cortex. Both glands have high concen- 
trations of ascorbic acid which is seen normally 
in tissues with marked oxidation-reduction ac- 
tivity. The adrenal, in particular, shows fluctu- 
ations in ascorbic acid with changes in secretory 
activity resulting either from pituitary stimula- 
tion or from ACTH injection. Sprague-Dawley 
male rats weighing 250-330 gm. were given 770 r 
total body x-radiation. Ascorbic acid levels were 
determined by the Roe and Kuether method at 1, 
4,18 and 72 hours after radiation. A decrease of 
34% in adrenal ascorbic acid occurred during the 
first hour. Following this there was a gradual 
increase to normal levels by 18 hours. Weight 
changes at 18 hours indicated hypertrophy which 
was still increasing at 72 hours. In the pituitary 
there was an increase of 2.5% during the first hour, 
which continued to 13.5% by 72 hours after radi- 
ation. However, the pituitary weight decreases by 
23.5% during this period. These results for adrenal 
weight changes and ascorbic acid levels after radi- 
ation followed the same pattern as those obtained 
by other investigators and are accounted for by 
pituitary stimulation. The changes in the pituitary 
also appear to be a function of increased cellular 
activity with excessive hormone production. Con- 
firmation of this was reached by histochemical 
studies. 
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Subliminal excitation and refractoriness in single 
photoreceptor elements. H. G. Wacner,* H. K. 
HARTLINE AND I. H. Wacman. Jenkins Labs. of 
Biophysics, Johns Hopkins Univ., Baltimore, 
Md., and Dept. of Physiology, Jefferson Med. 
College, Philadelphia, Pa. 

In individual photoreceptor units of the eye of 
Limulus, subliminal illumination produces charac- 
teristic changes in excitability. These changes 
were measured by determining the intensity re- 
quired for a 10-msec. test flash to reach threshold 
at various times preceeding, during or following an 
exposure of fixed subliminal intensity. During 
prolonged subliminal illumination, excitability 
was a maximum when the test flash was given 
about one second following onset; thereafter it 
diminished somewhat, but remained elevated 
above its resting level in darkness. When the light 
was turned off, the excitability dropped abruptly, 
the receptor passing into relative refractoriness 
from which it recovered in a few seconds. The 
greater the intensity of the subliminal illumina- 
tion, the greater was the maximum of excitability, 
the higher its plateau, and the greater the re- 
fractoriness after the light was turned off. For a 
short subliminal flash, a similar rise and fall of 
excitability, followed by a few seconds of relative 
refractoriness, were observed, The rise of excita- 
bility could not be measured accurately, but an 
analysis of the time of occurrence of the response 
when the test flash preceded the subliminal flash 
showed that the rise must have been more rapid 
than the fall. 


Comparison of circulatory effects of l-epinephrine 
and l-nor-epinephrine. KHALIL G. WAKIM AND 
Hiram E. Essex. Section on Physiology and Div. 
of Exptl. Medicine, Mayo Fndn., Rochester, Minn. 
The effects of l-epinephrine bitartrate and of 

l-nor-epinephrine bitartrate in the circulatory 

system were studied in heparinized dogs anes- 
thetized with pentobarbital sodium or ether. The 
drugs were administered either intravenously or 

intraarterially. The dosage varied from 0.01-10 

ug/kg. of body weight. The heart rate was recorded 

electrocardiographically; the blood pressure, by 
use of a mercury manometer connected to the 
carotid artery. The blood flow in the two femoral 
arteries and in addition sometimes in one femoral 
vein and one carotid artery was measured by use 
of bubble flow meters. The simultaneous changes 
in blood pressure, heart rate and blood flow 
produced by |-epinephrine were indistinguishable 
from those produced by |-nor-epinephrine. Intra- 
venous injections of either drug in equivalent doses 
produced an immediate rise in blood pressure of 
practically the same magnitude and the resulting 
tachycardia was followed by reflex bradycardia 
during the peak of increased blood pressure. Im- 
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mediately before the maximal increase in arterial 
blood pressure after the intravenous injection of 
either l-epinephrine or |-nor-epinephrine, a tran- 
sient increase in blood flow of several hundred % 
accompanied the augmentation in cardiac output. 
This was attributed to the direct stimulatory 
effect of the drugs on the heart. Often a moderate 
or slight reduction in blood flow occurred within 
about 4 minutes before the return to the pre- 
injection level. Intraarterial injection of 1-epi- 
nephrine or |-nor-epinephrine brought about an 
immediate vasoconstriction in the supplied area 
with reduction or cessation of blood flow in the 
skinned as well as the intact limb. The degree and 
duration of the reduction or cessation of blood 
flow depended on the dose. Small doses caused 
slight and transient reduction in blood flow with- 
out significant effect on heart rate or arterial blood 
pressure. Large doses caused complete cessation 
in blood flow in the injected arteries independent 
of the effects on the heart rate or arterial blood 
pressure. 


Presence of two amylases in dog’s pancreatic 
juice. Jerome M. Wa pron (introduced by I. 
H. Wacman). Dept. of Physiology, Jefferson 
Med. College, Philadelphia, Pa. 

The relationship of the amyloclastic and sac- 
charinogenic properties of dog’s pancreatic juice 
was investigated by comparing the residual tur- 
bidity of a stable standard starch suspension and 
the amount of reducing substance produced at 
various times after digestion was initiated. Deter- 
minations of these two properties were made at 
various periods of digestion on 25 different samples 
of pancreatic juice from the same dog. For an indi- 
vidual sample of pancreatic juice these two proper- 
ties are mutually dependent because the relation- 
ship of reducing substance formed to turbidity is 
linear. In the aggregate there was no correlation 
of these two properties except the expected tend- 
ency of the formation of greater amounts of reduc- 
ing substance when greater digestion had occurred. 
The amyloclastic and saccharinogenic properties 
of dog’s pancreatic juice, therefore, vary inde- 
pendently in different samples. In addition, when 
the pancreatic juice is refrigerated for 24 hours 
these two properties may be increased or decreased 
but not necessarily in the same direction. This 
dissociation of the amyloclastic and saccharin- 
ogenic properties of dog’s pancreatic juice suggests 
that there are two amylases present and that they 
are not secreted in parallel. 


Similarity of the double response and of tetanus in 
frog and rat skeletal muscle at similar temper- 
atures. SHEPPARD M. WatkeER. Dept. of Physi- 
ology, Univ. of Louisville School of Medicine, 
Louisville, Ky 
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The amount of summation of tension resulting 
from indirect repetitive stimulation of the frog 
gastrocnemius at room temperature (20°C.) is 
smaller than the amount resulting from indirect 
repetitive stimulation of the rat triceps surae at 
body temperature (37°C.). The possibility that the 
difference between room temperature and mam- 
malian body temperature may account for the 
observed difference between tetanic response in 
frog muscle and tetanic response in rat muscle, 
suggested itself. When studies were carried out at 
similar temperatures, it was found that the re- 
sponses of frog and rat muscle are similar. At 
35°C. the ratio of double response tension to 
twitch tension is about 2.2, and the ratio of tetanic 
tension to twitch tension is about 5 in both ani- 
mals. At 20°C. the ratio of double response tension 
to twitch tension is less than 2, and the ratio of 
tetanic tension is about 3. Reduction of muscle 
temperature from 35°C. to 20°C. decreases tetanic 
tension 20% in the frog and 25% in the rat. The 
time course of the twitch response is markedly in- 
creased by cooling. It is suggested that the re- 
duction of tetanic tension, induced by cooling, is 
dependent upon the accompanying reduction in 
speed of single responses. It is also suggested that 
the difference between the amount of summation 
of twitch tension in rat muscle at body temperature 
and the amount of summation of twitch tension in 
the frog muscle at room temperature is due, at 
least in part, to the difference in temperature. 


Some actions of strychnine. Patrick D. WaLL,* 
JEROME Y. Lettvin,* WARREN S. McCu.L.ocu 
and Wa.TeR Pirts.* Univ. of Chicago, Chicago, 
Ill.; Manteno State Hosp., Manteno, IIl.; Dept. 
of Psychiatry, Univ. of Illinois College of Medi- 
cine, Chicago; and Massachusetts Inst. of Tech- 
nology, Cambridge. 

Strychnine was found to increase the height of 
the action potential of dorsal root fibers of cat 
spinal cord and to occlude potentiation by dimin- 
ishing the time constant. On the other hand, 
strychnine did not consistently or markedly in- 
crease antidromic response. It is proposed tenta- 
tively that strychnine acts by affecting mainly 
presynaptic elements in the same direction as 
potentiation. 


Mechanism of interstitial protein mobilization by 
saline infusions. KARLMAN WASSERMAN* AND H. 
S. Mayerson. Dept. of Physiology, School of 
Medicine, Tulane Univ., New Orleans, La. 
Dogs anesthetized with Pentothal are infused 

with volumes of physiological saline solution 

amounting to 1-3 times their plasma volumes at 
rates varying from 10-50 ml. per minute. Judged 
by changes in the rates of disappearance of intra- 
venously injected radioactive iodo-albumin, these 
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infusions increase the transudation of albumin 
from the circulation as much as 5} times. Con- 
comitantly there is an increased rate of albumin 
return via lymph which is approximately three 
times as great as that of the pre-infusion period. 
This increased albumin return masks the true loss 
of albumin from the plasma, and in many cases, 
actually exceeds the loss and results in increased 
(20%) levels of total circulating albumin. If the 
lymph is not returned to the circulation or if the 
lymph is replaced by saline, the total circulating 
plasma protein decreases by 15-30% in 3 hours. 
Specific activity data indicate that no new albumin 
is involved in the process but that the infusion 
serves to mobilize interstitial protein for return 
via lymph to the blood stream. The data suggests 
that the infusion results in the transudation of 
increased amounts of dilute plasma filtrate from 
the circulation. This then mixes with the inter- 
stitial fluid containing a higher concentration of 
albumin than the plasma filtrate and results in 
lymph of relatively high albumin concentration. 
The level of total circulating plasma albumin is 
thus a function of the availability of interstitial 
albumin and of lymph flow and the ability of this 
process to compensate for the leakage of albumin 
from the plasma. 7 


Clotting time and interaction of bovine fibrinogen 
and thrombin. Davip F. WauGH AND Berry J. 
LivinGsTong.* Dept. of Biol. Massachusetts Inst. 
of Technology, Cambridge. 

At pH 6.85, ionic strength 0.15 and 22.7°C. acti- 
vated fibrinogen appears according to: 


do 0482 Tho 
ai tlta” ) 


Initial fibrinogen, ¢@, and ¢ are in mg. C.N. per 
ml., total thrombin, Tho, isin N.I.H. units per ml., 
and ¢ in minutes. Integrating (1) and substituting 
experimental clotting times, 7'., yields: 


¢! = ¢° + 0.11/3.8 = LnTh, (2) 


¢' is total fibrin, go — ¢. Combined (/) and (2) 
give: 


= 0.051 + go $(3.8 — LnTh)) 


- 3 
0482Th, " 9(28—InTh) —-o11 





c 


According to (1), the rate of appearance of acti- 
vated fibrinogen increases with increasing Thy and 
¢o. T, decreases with increasing Tho but increases 
with increasing ¢ (above the minimum in the 
T. — @o curves). ¢! always increases with increas- 
ing initial rate (eq.’s 1 and 2). At the time when 
the solution gels or when the first fibrin strands 
are visible (end point used) only a part of the 
total fibrin has been incorporated into the clot 
Structure (clot fibrin). The remainder, potential 
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fibrin, exists as unattached fibrin strands or acti- 
vated fibrinogen. The ratio, potential fibrin over 
clot fibrin, increases with increasing rate. When 
¢o is increased, the decreased utilization of poten- 
tial fibrin overcomes the increased rate of appear- 
ance of activated fibrinogen and 7, increases. 
When Thy is increased the opposite is the case. 
Materials, such as gum acacia, which decrease the 
clotting time, may not increase the rate of the re- 
action, but may alter substantially the utilization 
of potential fibrin. 


Influence of hepatic blood flow upon resistance 
to prolonged arterial hypotension. Howarp 
Wayne,* J. T. JoYNER, JR.,* Witt1am McCa.i* 
AND Haro.p D. Green. Dept. of Physiology and 
Pharmacology, Bowman Gray School of Medicine, 
Wake Forest College, Winston-Salem, N.C. 

The recipient (hypotensive) dog was allowed to 
bleed into a Lamson reservoir until its mean ar- 
terial pressure had fallen to 40 mm. Hg; the 
reservoir was then transferred to and equilibrated 
with the arterial pressure of the donor dog. Cross- 
circulation was then begun with the arterial blood 
of the donor flowing into the splenic vein of the 
recipient and returning from an artery of the 
recipient to a systemic vein of the donor. The flow 
in each direction was automatically adjusted by 
electromagnetic clamps so that the arterial pres- 
sure of the recipient remained at 37-43 mm. Hg; 
any change in effective blood volume in this dog 
was thus transferred to the donor and was in turn 
reflected by a change in the volume of blood in the 
Lamson reservoir. The crosscirculation was con- 
tinued until the volume of blood in the reservoir 
had decreased 50%; the original volume with- 
drawn was then given back to the recipient dog 
and the animal then followed until death. In 
control experiments blood from the donor flowed 
into a systemic vein of the recipient. Results: 
Seven controls: crosstranfusion lasted 2-3.6 hours 
(av. 2.9 hours); survived 2.0-5.3 hours (av. 3.5 
hours). Seven liver perfused dogs: crosstransfusion 
lasted 2-14 hours (av. 7.6 hours): survived 9-28 
hours (av. 13.1 hours). One animal from each group 
remained alive. Conclusions: Maintenance of an 
adequate hepatic circulation greatly increases the 
period of arterial hypotension necessary to induce 
irreversible shock. (Supported by grants from the 
A.M.A. and the U.S.P.H.) 


Acute hemodynamic effects of coronary artery 
occlusion. REN& Wéaria, CHARLES W. FRANK,* 
George Misrany,* Hstun Hwa Wana,* 
RosBert Cass* AND RoBertT MILLER.* Dept. of 
Medicine, Columbia Univ. College of Physicians 
and Surgeons, and Presbyterian Hosp., New York 
City. 

Dogs were anesthetized with chloralose and, 
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under artificial respiration, the chest was opened. 
A ligature was placed around the left anterior 
descending coronary artery at its origin to produce 
a large infarct or in its middle third to cause a 
small infarction. Continuous records of cardiac 
output and mean arterial blood pressure were ob- 
tained with a rotameter and an optical manometer, 
respectively. In 6 dogs, small infarctions produced 
only a minimal decrease of blood pressure and 
cardiac output, and one minute after the occlusion, 
pressure and output had either stabilized or begun 
to return toward control. With large infarctions, 
ventricular fibrillation occurred in all 13 dogs, 
14-16 minutes after occlusion. The initial drop in 
blood pressure was similar to that seen in small 
infarct but the fall in cardiac output was more 
pronounced, indicating a rise in total peripheral 
resistance. In 8 dogs, after this intial phase of 1-2 
minutes, blood pressure and cardiac output re- 
mained steady or fell gradually. In the remaining 
5 dogs, pressure and output rose to or toward 
control levels with a progressive increase in the 
peripheral resistance. 


Calcium binding in muscle. Vircinta WEIMAR 
(introduced by L. V. HertBrunn). Dept. of 
Zoology, Univ. of Pennsylvania, Philadelphia. 
Frog muscle brei from muscle blended in 


Ringer’s solution (1 gm. muscle to 3 cc. Ringer) 
took up 90% of the Ca from the Ringer. The maxi- 
mum uptake of Ca by the brei was 0.124 mg. 
Ca/gm. of muscle. If the brei was made in Ca-free 
frog Ringer and if at various time intervals the Ca 
was added to the brei standing at room temper- 
ature, the binding power of the brei fell from 80% 
uptake of Ca to 40% uptake within 15 minutes. If 
the brei was kept on ice, it retained the ability to 
take up 80% of the Ca for 2 hours or more. At px’s 
above 5.5 the Ca uptake by the brei stayed at a 
constant high level. At a pH of about 5.3 the Ca 
uptake by the brei began to drop sharply from 


85% uptake to 20% uptake at px 4.8. Brei exposed 


to 37°C. for 10 minutes irreversibly lost its power 
to take up Ca. Only 20% was bound at this temper- 
ature, and no rebinding occurred when the brei 
was cooled to room temperature (23°-24°C.). At 
35°C. 50% of the Ca already bound was released 
but was rebound when the brei was cooled to 
room temperature. Ca was also given up by the 
brei at —10°C. and rebound on warming to 0°C. 
Ca was released from the breis by physiological 


concentrations of NaCl, KCl, and Ca-free Ringer’s — 


solution. K was more effective than Na in releas- 
ing Ca. 


Shortening of frog muscle fibers by serum of 
DASF guinea pigs. VirGINIA WEIMER* AND 
RosaLinD Wutzen. Oregon State College, 
Corvallis. 
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The shortening rates of single muscle fibers of 
the frog in normal guinea pig blood serum were | 
determined. These values were compared with the 
rates in the serum of guinea pigs which had de- 
veloped a muscular stiffness due to deficiency of 
the anti-stiffness factor (DASF). Fibers were 
suspended by hanging-drop method in calcium. 
free mammalian Ringer-Tyrode. Camera lucida 
drawings were made at the beginning and end of a 
5-minute control period. The Ringer was then re- 
placed with serum and the exact time noted. Five 
minutes later a final drawing was made and the 
amount of shortening determined. The shortening 
rates in mammalian Ringer were subtracted from 
the rates in serum for the calculations below. The 
average shortening rates were 0.471 mm/minute 
for 14 severely stiff animals, 0.229 mm/minute for 
9 moderately stiff animals, and 0.089 mm/minute 
for 7 normal stock animals. Data were analyzed 
with the Student’s ¢ test. The ¢ values and degrees 
of freedom were, respectively, severely stiff vs. 
stock, 5.44 and 20; severely stiff vs. moderately 
stiff, 3.52 and 21; moderately stiff vs. stock, 2.88 
and 15. These ¢ values indicate highly significantly 
different rates between normal animals and ani- 
mals deficient in the anti-stiffness factor and 
between deficient animals having different degrees 
of stiffness. Thus the serum of DASF guinea pigs 
contains muscle contracting substances. 


Modification of local temperature response in an 
inflammatory process. H. G. WEINSTEIN (intro- 
duced by G. UNaar). Rheumatic Fever Research 
Inst., Northwestern Univ., Chicago, Ill. 

A local inflammatory process was induced in the 
skin of the guinea pig ear by the topical applica- 
tion of xylene. Vascular response and fluid ex- 
change were studied in terms of thermometry data 
obtained from the surface of the ear. All temper- 
ature measurements were made in a_ closed, 
thermoregulated chamber by means of a trimetal 
thermo-couple circuit. It was found that the local 
temperature rise concomitant with the xylene 
inflammation in otherwise normal guinea pigs was 
on the average of 1.4°C. (At); that is At = t, — b 
The increased surface temperature accompanying 
the xylene induced erythema was significantly 
inhibited in those animals pretreated with ACTH 
(7 mg/kg. — At = 0.7), cortisone (5 mg/kg/day — 
At = 0.3), and sodium salicylate (250 mg/kg. - 
At = 0.5). Alteration of the surface temperature 
regulating processes in the pre-inflammatory ears 
of animals treated with cortisone or sodium 
salicylate was studied by analyzing thermal circu- 
lation in the ear with Newton’s heat-transfer 
equations after Burton. A substance found in 
spleen (splenin A) also acted upon the local inflam- 
mation temperature rise; 25 ug. splenin A/kg. 
produced a At of 0.8. Factors involved in thermal 
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circulation as well as the anti-inflammatory action 
of the pituitary-adrenocortex-spieen cycle will be 
discussed in the light of the data presented. 


Electrical activity of a simple ganglion. J. H. 
WeELsH AND D. M. Mayrnarb, JR.* Harvard Univ., 
Cambridge, Mass. 

The cardiac ganglion of the lobster, Homarus 
americanus, contains five large motor neurons and 
four small neurons. The ganglion may be exposed 
by a ventral approach through the floor of the 
heart and the electrical activity of the component 
cells recorded while the heart continues to beat, 
or the entire ganglion, or parts of it, may be iso- 
lated and studied. In the semi-intact heart which 
is beating normally a burst of nerve impulses 
(series of discharges from several cells) precedes 
and accompanies the early part of the mechanical 
response. The pattern of impulses may be re- 
markably constant throughout a long series of 
contractions. When the isolated ganglion is placed 
on recording electrodes the discharges of the large 
cells may occur in bursts or, after a period of time, 
one or more cells may discharge with a regular 
rhythm. Each cell may have an independent 
rhythm, or, at times, there is an obvious inter- 
action between neurons with two or more cells 
firing in rapid sequence. The repetitive discharge 
of a single cell in an entire ganglion, or segment of 
ganglion, without obvious activity of other cells 
would appear to be an example of ‘spontaneous’ 
activity. Acetylcholine applied to a semi-intact 
ganglion decreases the interval between bursts 
thus increasing the frequency of heart beat; when 
applied to the isolated ganglion in which cells are 
firing repetitively the rate of discharge is in- 
creased. The increase may be followed by slowing 
and block if the concentration of acetylcholine is 
high. Epinephrine decreases the frequency of 
firing. 


Evaluation of hepatic blood flow in the dog. ATTIB 
Yvonne WERNER* AND STEVEN M. Horvartu. 
Dept.of Physiology, State Univ. of Iowa, Iowa City. 
The hepatic blood flow in dogs has been esti- 

mated by measuring the hepatic extraction of 

bromsulphalein. The two rates of infusion were 
controlled in order to maintain a peripheral BSP 
level of less than 1 mg. % at low infusions and 
greater than 1 mg. % but less than 4 mg. % at 
higher infusions. Sherlock (J. Lab. & Clin. Med. 

35: 923, 1950) has reported data on man indicating 

significantly higher calculated hepatic blood flows 

when the peripheral BSP level was less than 1 

mg. %. No such differences were observed in the 

present experiments. The hepatic blood flow in 
dogs, when calculated by and utilizing the pre- 

cautions of the method suggested by Bradley (J. 

Clin. Investigation 24: 890, 1945) showed a total 
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variation averaging 25% during the 80-minute 
infusion period. The difference of calculated flows 
between any 10-minute sampling period averaged 
138%. The relationship of the BSP technique to 
other procedures of determining hepatic blood 
flow will be discussed, 


Relationship between fitness for strenuous work 
and ability to withstand high headward ac- 
celeration. JANET WEsSEL* AND LAURENCE E. 
Morenovse. Univ. of Southern California, Los 
Angeles, and The Air Force School of Aviation 
Medicine, Randolph Field, Texas. 

Each subject was exposed to +5g until he greyed 
out or until he had endured +-5g for 30 seconds. Fit- 
ness for strenuous work and g-tolerance measures 
were taken before the training program began, at 
the end of the training program, and 8 weeks after 
the training program was stopped. The basic exer- 
cises used in the 6} weeks’ training program were 
weight training and running which gave improved 
scores in tests of muscular strength and cardio- 
vascular endurance. Improvement in physical fit- 
ness scores was invariably accompanied by im- 
proved g-tolerance. Cessation of frequent and 
regular exercise was accompanied by decreased 
g-tolerance. The relationship between fitness for 
strenuous work and g-tolerance at any given time 
was positive but only slight, demonstrating that 
muscular strength and cardiovascular endurance 
are factors in g-tolerance but not the only im- 
portant ones. 


Relationship of calcium and magnesium to effects 
of phenobarbital on Qo, of brain slices. B. A. 
WEsTFALL. Dept. of Physiology and Pharmacol- 
ogy, Univ. of Missouri Med. School, Columbia. 
The effects of calcium and magnesium on the 

oxygen consumption of rat cerebral cortex slices 

in the presence of phenobarbital have been 
studied. The direct method of Warburg was used 
in which the slices respired in Kreb’s-Ringer’s- 

Phosphate-Buffer solution (varying in Ca or Mg 

content) carrying 0.2% glucose. Two series of 

experiments were conducted, with 10 animals at 
every point. Results given are statistically sig- 
nificant. In series 1, 0.3 mg.% phenobarbital tipped 
in (no calcium) after a 30-minute control period 
produced a decrease of 6%, however, when the 
medium contained either 0.11 m or 0.22 m calcium 
the barbiturate caused a 17% increase in oxygen 
consumption. Twenty mg.% phenobarbital de- 

creased the oxygen consumption 22, 16 and 13% 

in media with no calcium, 0.11 m calcium and 0.22 

M calcium respectively. Series 2 was a duplicate 

of series 1 except that calcium was maintained and 

the magnesium content was varied. With no 
magnesium present 0.3 mg.% phenobarbital had 

no effect on oxygen consumption, but in 0.154 m 
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and 0.308 m magnesium the oxygen consumption 
was increased 9.6 and 5.5% respectively. Twenty 
mg.% phenobarbital produced a decrease in oxy- 
gen consumption of 14, 12 and 14% in solutions 
containing no magnesium, 0.154 m and 0.308 m 
respectively. The data indicate that both calcium 
and magnesium are necessary for proper amounts 
of phenobarbital to produce an increase in oxygen 
consumption of brain slices, but neither calcium 
nor magnesium in the concentrations used seems 
to affect the degree of depression of oxygen con- 
sumption caused by the barbituarte. 


Significance of capacitance changes accompanying 
cardiac activity in man. WILLIAM V. WHITE- 
HORN. Dept. of Physiology, Univ. of Illinois 
College of Medicine, Chicago. 

Further study of capacitative changes accom- 
panying cardiac activity (cardiodielectrograms) 
has provided evidence regarding significance of 
such changes. Theoretical considerations and ex- 
perimental evidence indicate that primary factors 
in production of cardiodielectrograms are volu- 
metric and mechanical changes in the thorax sec- 
ondary to cardiac activity, rather than direct ef- 
fects of changes in dielectric content of the heart. 
Similarity of capacitance curves to ventricular 
electrokymograms suggests the importance of 
ventricular events in their production. Observa- 
tions on normal subjects have established charac- 
teristic patterns, and specific points on cardio- 
dielectrograms are readily identified with phases 
of the cardiac cycle. Figures for duration of these 
phases in normals show good agreement with 
accepted values. Distortion of normal pattern 
may occur with cardiac disease. Magnitude of 
capacitance change is related to stroke volume. 
In 132 determinations on 20 subjects simultaneous 
estimations of relative changes in stroke volume 
with low frequency ballistocardiograph and di- 
electrocardiograph showed agreement within 20% 
in 110 cases (83.5%) and within 25% in 117 (88.5%). 
The method invites comparison with ballisto- 
cardiography and electrokymography as an em- 
pirical adjunct to study of human cardiac activity. 


Disposal of glucose by extra-hepatic tissues under 
influence of insulin. ARNE N. Wick* aNp Dovuc- 
Las R. Drury. Scripps Metabolic Clinic, La 
Jolla, Calif. and Dept. of Physiology, Univ. of 
Southern California, Los Angeles. 

It has been shown by the use of C-labeled 
glucose in eviscerated rabbits that insulin in- 
creases the oxidation of glucose to CO. by the 
extra-hepatic tissues (J. Biol. Chem. 188: Jan., 
1951). Equilibrium between the glucose disap- 
pearance from the blood and the expired CO, 
is not reached before 8-10 hours. Without insulin, 
equilibrium is attained in 3-4 hours. This in- 
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dicates, particularly in the insulinized animal, 
the presence of a large pool of glucose intermedi- 
ates in process of metabolism. Examination of 
the carcass reveals that the glucose which is not 
oxidized is disposed of chiefly as water-soluble 
compounds with lesser amounts in glycogen and 
protein-like material. Only a small fraction of 
the water-soluble fraction is ‘free glucose’ and 
the amount of this is not increased in insulinized 
animals over controls. The results obtained by 
the fractionation of the water soluble fraction 
will be reported. 


Inconsistency of vascular responses to low con- 
centrations of epinephrine topically applied to 
the rat mesentery. Mary P. WIEDEMAN* AND 
Paut A. Nicouu. Dept. of Physiology, Indiana 
Univ., Bloomington. 

Using the test site and method developed by 
Zweifach et al. with the exposed cecal mesentery 
of the anesthetized rat, a study of the stability 
of the response of small blood vessels to topically 
applied epinephrine was carried out. The results 
of each test are reported in terms of the lowest 
concentration that produces a detectable change 
of flow in the observed vessels. Reproducibility of 
a determined threshold concentration, using both 
powdered levo-epinephrine and commercial epi- 
nephrine (Parke, Davis & Company) was consid- 
ered as demonstrated if three applications gave a 
response while alternate tests with the next 
lower concentration were negative. Less than 50% 
of all tests fulfilled this empirical criterion and 
many showed wide fluctuations in threshold during 
a test series. In the attempt to stabilize threshold 
values and increase reproducibility, several tech- 
nical and procedural modifications were tried. 
No correlation between stability and temperature 
of the drip solution or its gelatin concentration 
was found. Changes in the concentration of the 
applied epinephrine due to auto-oxidation were 
ruled out. Ephedrine pretreatment, while tending 
to lower epinephrine thresholds, did not stabilize 
these threshold values. Ferritin injections also 
gave no consistent shift in epinephrine thresholds 
nor stabilized the apparent values. A positive 
correlation between the depth of anesthesia and 
responsiveness to epinephrine was apparent. These 
data add further caution to interpretations of 
changes in adrenaline thresholds as supporting, 
or deriving from, fundamental physiological pro- 
cesses. 


Experiments on the microinjection of adenosine 
triphosphate into skeletal muscle fibers. FLoyD 
J. WireRcINsKI AND B. A. Cooxson.* Dept. of 
Physiology, Hahnemann Med. College, Phila- 
delphia, Pa. 

The response of muscle fibers to microinjection 





more DOD mo oc We O80 OF DD - 


> 


March 1961 


of ATP is dependant on salt concentration. At 
low Nat concentration contraction takes place. 
At high Na* concentration it is inhibited. This 
is interpreted as meaning that the actomyosin 
of resting muscle is dissociated and hence will 
not contract in the presence of free ATP. 0.05 m 
phosphate (pH 7.0) blocks the action of 0.003 m 
ATP over a range of Nat concentration at which 
if chloride alone were present contraction would 
occur. It is suspected from this that the anions 
as well as the cations of muscle play a part in 
keeping actin and myosin dissociated while the 
muscle is at rest. Osmotic effects are considered 
not to interfere greatly with the interpretation of 
results of clean microinjection experiments, but 
in unclean microinjection experiments where the 
outside of the fiber is contaminated with the 
injectant, osmotic effects materially modified the 
results. 


Effect of psycho-motor stress on blood pressure 
of normal dogs. C. M. WitHELMs, T. McGurire* 
AND E. B. WaLpMANN.* Dept. of Physiology and 
Pharmacology, Creighton Univ. School of Medi- 
cine, Omaha, Nebr. 

Stress was produced by confinement from 4-18 
hours in a cage treadmill revolving between 1 and 
2 mph. The number of sessions per week varied 
from 1-7. Even after the longest sessions the 
animals did not appear unduly fatigued, but most 
of them came to dislike the procedure. Blood 
pressure was determined daily by the method of 
Allen, 5-6 hours after removal from the treadmill. 
Seven dogs have been studied. Four showed 
significant and marked elevation of pressure, 
systolic more than diastolic. One dog showed little 
elevation and 2 others only slightly more. There 
is often evidence of a cumulative effect in that the 
first few sessions cause little or no elevation but 
repeated sessions gradually elevate the pressure. 
On several occasions repeated sessions caused 
marked elevation of pressure which required a 
week or more to return to normal. One dog was 
given several 18-hour sessions per week for 4 
months and the pressure was nearly constantly 
elevated but in this as in most other dogs the 
pressure returned to normal after several days 
rest. There was no definite evidence of adaptation. 
In the animal run for 4 months sudden cessation 
of the stress caused a marked and significant 
drop in pressure below the control level which 
persisted for several weeks. High salt intake did 
not appear to alter the response. 


Regional vasomotor tone in normotensive and 
hypertensive dogs. ARNOLD H. WiILLIAMS* AND 
Henry A. ScHroepER. Hypertension Div., Dept. 
of Internal Medicine, Washington Univ. School 
of Medicine, St. Louis, Mo. 
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The asystolic arterial pressure gradient, de- 
fined as the descending curve of intra-arterial 
pressure following sudden occlusion of a major 
artery, can be used as a measure of regional 
peripheral resistance (WiLiiams, A. H. anp 
H. A. ScoroepER. Am. J. Physiol. 155: 132, 1948). 
That function of the gradient which is most 
applicable in measuring vasomotor tone is the 
level of intra-arterial pressure 6 seconds after 
occlusion or EP.. It is but little affected by levels 
of arterial pressure or rates of flow during the 
determination of brachial and renal pressure-flow 
curves. By the combined use of these curves and 
gradients an arbitrary scale was set up which 
provides a means for estimating the actual degree 
of constriction. Levels of EPs, are affected by 
collateral circulation but the degree of the latter 
can be considered constant in large series such as 
were used. Values of EPs were determined in 
brachial, femoral, renal, and mesenteric beds 
to evaluate the pattern of regional vasomotor 
tone of anesthetized normotensive, renal and 
neurogenic hypertensive dogs. The correlation of 
diastolic pressure with EPs, was best in the mesen- 
teric circulation, poorest in the kidney. The 
production of acute neurogenic hypertension 
causes a uniform vasoconstriction. Both chronic 
neurogenic and chronic renal hypertension were 
accompanied by generalized vasoconstriction, 
most prominent in the mesenteric area. It was 
less marked in the limbs of the neurogenic group. 
The results obtained in the renal hypertensive 
kidney may indicate that intrarenal resistance is 
markedly increased. 


A continuously recording Geiger counter scanning 
device for radio chromatographic analysis of 
labelled antigen-antibody reactions. RoBERT 
R. WILLIAMS AND Rosert E, Situ (introduced 
by Orr E. Reynotps). Natl. Insts. of Health, 
Bethesda, Md. 

An evaluation is presented of a continuously 
recording counter device which has been adapted 
to the scanning of radio chromatograms. This 
method has been applied to a chromatographic 
method of demonstrating and measuring the re- 
action between I'*! labelled bovine serum albumin 
and its antiserum. Substantial agreement has 
been obtained between the maximum precipitation 
zone found by this method and that obtained by 
a standard method. The method permits quantita- 
tive measurement of precipitin reactions with 
one-hundredth of the quantity of antiserum re- 
quired by the usual methods. Further it has been 
possible to demonstrate soluble antigen-antibody 
complexes in the region of antigen excess and has 
facilitated the study of other protein-protein 
complexes under conditions in which all com- 
ponents are soluble. Studies are in progress which 
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promise to provide some theoretical treatment of 
the chromatography of proteins. 


Interaction on blood pressure of ergonovine and 
epinephrine. J. H. Witis. Pharmacology Section, 
Med. Div., Army Chemical Center, Md. 
Ergonovine maleate in small doses (0.5-1,0 

mg/kg.) has been found to enhance the pressor 

effect of epinephrine (5 ug/kg.). In larger doses 

(2.6 mg./kg) ergonovine maleate decreases the 

pressor effect of epinephrine. Because both epi- 

nephrine and ergonovine possess secondary amino 
and alcoholic hydroxyl groups separated by two 
carbon atoms, it is suggested that this is another 
example of synergy between small doses of deriva- 
tives of ethyl amine and competition between 
larger doses (C.-S. Jane. J. Pharmacol. & Exper. 
Therap. 70: 347, 1940). 


Changes in the protoplasmic cortex during cell 
division. WaLTeER L. Wiuson (introduced by 
F. J. M. Stcnex). Dept. of Physiology and Bio- 
physics, Univ. of Vermont College of Medicine, 
Burlington. 

A number of biologists have emphasized the 
importance of the cell cortex in various cell proc- 
esses. And certainly there is little doubt that the 
protoplasmic cortex does play a significant role 
in the life of a cell. During the course of cell 
division changes occur in the colloidal state of 
the cell cortex. In the egg of the annelid worm, 
Chaetopterus pergamentaceus, granules can move 
from the cortex under moderate centrifugal force, 
and the force necessary to dislodge the granules 
varies during the mitotic cycle. In the present 
work, eggs were subjected to various centrifugal 
forces at intervals between fertilization and cleav- 
age and the cell cortex examined under high 
power magnification to determine whether or not 
the granules were present in the cortex. All ex- 
periments were carried out at a temperature of 
21° C. Following fertilization the rigidity of the 
cortex progressively decreases for about 5 minutes. 
Then the rigidity increases again and at about 10 
minutes after fertilization the cortex has returned 
to its original state. The cortex remains in this 
condition until about 35 minutes after fertilization 
at which time there is again a decrease in rigidity. 
From about 40 minutes after fertilization until 
cleavage there is no further change in the colloidal 
state of the cortex. Experiments carried out while 
the cleavage furrow was forming show that there 
is no increase in the rigidity of the cortex at this 
time. 


Optimal time for change of bath fluid in artificial 
kidney. A.V. Wo.r, Joun E. KiLey* anp Gor- 
DON D. Currie.* Dept. of Physiology and Phar- 
macology and of Medicine, Albany Med. College, 
Albany, N.Y. 
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.In order to augment the exchange of hemo- 
dialyzable solutes in a Kolff-type artificial kidney 
during a total operating time, t, the bath may be 
drained and refilled with fresh fluid at an inter- 
mediate time, ¢;. Where dialytic blood flow is 
kept constant, the removal of urea from blood 
to bath follows closely an exponential curve. It 
is shown graphically and by general mathematical 
solution that the maximal removal of urea (ig- 
noring its rate of formation) with a single change 
of bath fluid occurs when t; = ¢/2. All operating 
time intervals, t;, between n changes should there- 
fore be equal, and t; = t/(n + 1). For a total 
operating time, ¢t = 6 hours, it may be found that - 
with one bath change at 3 hours, the urea removal 
from the body is ca. 16% above that which would 
have occurred with no bath change. With two 
changes (2 and 4 hours) the increment is ca. 20%. 
With an infinite number of changes the calculated 
increment is ca. 31%. These particular approxi- 
mations are for a system having a bath volume 
of 100 liters, a 70-kg. man, and a dialytic. urea 
clearance at zero time of 175 cc/min. 


Effect of thiouracil induced hypothyroidism on 
the partition of radioactive calcium between 
bone and liver in normal and rachitic male 
rats. L. F. Wo.itrertnx, D. I. Epstern anp 
M. Murray (introduced by W. D. CoLuinGs). 
Dept. of Physiology and Pharmacology, Michigan 
State College, East Lansing. 

Thiouracil injection (10 mg/rat/day for 2 weeks) 
into young male Rockland rats weighing 90 grams 
on a normal ration reduced the turnover of sub- 
cutaneously injected Calcium 45 in liver. Despite 
greater retention in this soft tissue, retention of 
radio-calcium in the femurs of the hypothyroid 
animals was reduced although the total femur 
calcium was not significantly altered. In terms 
of calcium space, hypothyroidism increased the 
apparent calcium space in the liver but decreased 
the apparent calcium space in the femur of ani- 
mals on a normal ration. The total retention in 
these two spaces was decreased 42% by thiouracil. 
Apparently a smaller proportion of the total 
femur calcium is in exchange equilibrium with 
injected Calcium 45 in the hypothyroid animal 
on a normal ration. The same experiment repeated 
on rachitic rats wieghing 50 grams showed the 
characteristic inability of the vitamin D deficient 
controls to retain injected Calcium 45 ‘in the 
femur pool. The reduced apparent pool size al- 
lowed much more rapid turnover in the rachitic 
controls than in the normal controls. Thiouracil 
induced hypothyroidism partially protected the 
femur pool against the vitamin D deficiency. 
The apparent calcium pool of the liver was in- 
creased, as noted in the experiment with a normal 
ration. The total retention in liver plus femur 
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was probably increased by thiouracil in the ra- 
chitie rats due to the predominant effect of the 
goitrogen in protecting the bone pool against the 
avitaminosis. (This work was performed under 
contract with the U. 8. Atomic Energy Com- 
mission at Michigan State College, Esat Lansing.) 


Effect of variation in size of shock dose of antigen 
in canine anaphylaxis. Parke H. Wooparp 
(introduced by O. O. Stouanp). Dept. of Physi- 
ology, Univ. of Kansas, Lawrence. 

Dogs were actively sensitized to horse serum. 
At varying periods of time following such sensiti- 
zation of other anesthetized dogs. Arrangements 
were made to take blood pressure records on both 
actively and passively sensitized animals and 
then they, were given repeated doses of antigen 
in sizes much less than the 1 cc per kg. body weight 
which has been previously used. It was found, 
contrary to the experience of some, that while 
the sensitized dogs would shock to a small dose 
of antigen, that they usually recovered rapidly 
and that some of them were not desensitized by 
the reaction but would shock again to subsequent 
injections given shortly after the first. These 
reactions do not seem to be connected with the 
so-called circulating antibody since they are not 
paralleled by the ability to passively sensitize 
normal animals. The results were as follows: 
22 animals were proven actively sensitized. Of 
this number all but 10 were desensitized by the 
first shock dose of antigen. Seven of these latter 
10 were capable of passively sensitizing other 
animals but 3 were not. However 6 other dogs 
were capable of passive sensitization but did not 
react to additional doses of antigen. Only 3 of 
17 passively sensitized dogs responded a second 
time to antigen injection. 


Extrarenal actions of desoxycorticeosterone (DCA) 
and adrenocorticotrophic hormone (ACTH) on 
tissue electrolytes. Dixon M. Woopsury (in- 
troduced by GeorcE Sayers). Dept. of Pharma- 
cology, Univ. of Utah College of Medicine, Salt 
Lake City. 

Bilaterally nephrectomized rats injected with 
either DCA (10 mg.) or DCA (10 mg.) plus ACTH 
(1 mg. every 4 hours) were sacrificed 24 hours 
after nephrectomy and samples of plasma, muscle, 
brain, liver, bone and gastrointestinal tract re- 
moved for analysis of water, sodium, potassium 
and chloride. Data on muscle electrolytes are 
presented in the table. Data on other tissues will 
be discussed. Nephrectomy was followed by a 
Significant reduction in the concentration of 
muscle sodium. DCA prevented this decrease. 
The combination of DCA and ACTH induced 
& marked loss of both sodium and potassium 
from muscle; sodium space was actually less than 
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chloride space in these animals. It is apparent 
that ACTH-induced secretion of the adrenal 
cortex and DCA markedly influence tissue elec- 
trolytes in the absence of the kidneys. 





NEPHREX 
DCA -+ ACTH 


INTACT NEPHREX NEPHREX 
UNTREATED | UNTREATED DCA 





77.340.1/78.4+0.7/77.340.2/77.640.1 
15.19 13.21 15.15 10.98 


H.0, % 

Naspace, 
% | 

Cl space, 
% 

Na! 

K!} 114+0.4 


11.84 12.52 12.64 12.49 


22.7+0.5/19.9-+-0.5/23.1+0.7|16.2+0.7 
116+2.1) 113+41.0) 100+3.2 











Ci! 15.1+0.3 14.6£0.3)15.340.8)14.4+0.2 








1mM/kg. fat-free wet muscle. 


Spontaneous electrical activity in the developing 
frog embryo. V. J. Wutrr, 8S. M. Dancorr,* 
Henry QuasTLeR* AND S. Meryt Rose.* Univ. 
of Illinois, Chicago. 

Developing frog embryos exhibit a spontaneous 
electrical activity during the period just preceding 
the appearance of the dorsal lip. This electrical 
activity consists of transient spikes of about 
0.1-second duration which appear rather peri- 
odically for short intervals of time, i.e. 2-10 
minutes. The electrical signals seem to be localized 
in the region of the gray crescent; they first appear 
3-4 hours before the onset of gastrulation and 
exhibit pain but not absolute regularity. This 
investigation was stimulated by theoretical con- 
siderations pertaining to the problem of the 
embryonic organizer and differentiation. It is 
possible that the spontaneous electrical signals 
may be associated with organizer activity. 


Lower incisor length in DASF guinea pigs. Rosa- 
LIND WuLzeEN, Huco KRUEGER AND ALICE 
PiymptTon.* Oregon State College, Corvallis. 
Abnormally long lower incisors, among other 

dental irregularities, are often noted in guinea 

pigs maintained on diets deficient in the anti- 
stiffness factor (DASF). The average length of 
lower incisors in stock animals 10-17 months old 

was 12.1 mm. for 30 males and 10.4 mm. for 14 

females. The length in DASF animals of same 

age span was 13.0 mm. for 36 males and 12.0 mm. 

for 27 females. In some 10-17 month DASF guinea 

pigs of both sexes and in many older DASF ani- 
mals a rapid increase in incisor length developed, 

and yielded lower incisors reaching 17-20 mm., 

whereas no stock male had lower incisors exceeding 

15.2 mm. and female 11.7 mm. To study rates of 

growth, the lower incisors were notched about 

3 mm. above the gum line by a one-half inch 

carborundum dental disk attached to an electric 
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hand drill. The distance of the notch to the pink 
gum line was measured once weekly using vernier 
calipers. Tooth growth caused the notch to reach 
the distal end of the incisor and be worn off within 
3 weeks in 16 out of 51 animals and within 4 weeks 
for the remainder. The average weekly rate of 
lower incisor growth was 2.2 mm. for 15 stock 
males and 2.1 mm. for 4 stock females: The average 
weekly rate of growth for 19 DASF males was 
1.9 mm. and for 17 DASF females was 1.8 mm. 
Thus, increased length of lower incisors in DASF 
guinea pigs is due, not to increase in rate of 
growth, but to some other cause, possibly a de- 
crease in grinding ability. 


Conversion of C'* labeled acetate and cholesterol 
to adrenocortical hormones by perfused adrenal 
glands. A. ZarraRoni,* O. HECHTER AND G. 
Pincus. Dept. of Biochemistry, Univ. of Roches- 
ter Med. School, Rochester, N. Y. and Worcester 
Fndn. for Exptl. Biology, Shrewsbury, Mass. 
In previous work we have established that iso- 

lated cattle adrenals perfused with homologous 

blood containing ACTH synthesize and release a 

mixture of corticosteroids, the principal com- 

ponents of which are 17-hydroxycorticosterone 
and corticosterone (HEcHTER et al. Recent Progr. 

Hormone Research. In press). In this study, glands 

were perfused with blood containing ACTH plus 

C™ carboxyl-labeled acetate or C' cholesterol, 

labeled at carbon atom 3 of the steroid nucleus, 

prepared by Dr. Erwin Schwenk from labeled 
cholesterone. After recirculating the perfusion 
medium through a series of 5 glands for 4 hours, 
the corticosteroids present in the perfusates were 
extracted with charcoal (HEcHTER et al. Arch. 

Biochem. 25: 459, 1950) and fractionated by paper 

chromatography (ZAFrFaRONnI et al. Science 111: 6, 

1950). Following perfusion with either labeled 

acetate or cholesterol, both the 17 hydroxycorti- 

costerone and corticosterone isolated from perfu- 
sates had approximately the same _ specific 
activity, which varied from 26 to 340 c/m/m (cor- 
rected for background) in the various experiments, 
depending upon the perfusion conditions. The 
radioactivity of the isolated corticosteroids was 
not due to a radioactive contaminant since the 
specific activity was not decreased by either re- 
chromatography of the free steroids or by forma- 
tion of the steroid acetates and propionates (the 
steroid esters were likewise obtained in pure form 
by paper chromatography). These observations 
demonstrate definitely that cholesterol can be 
transformed by adrenal enzyme systems to 

17 hydroxycorticosterone and _ corticosterone. 

Whether cholesterol is an obligatory intermediary 

in the synthesis of corticosteroid hormones from 

acetate, remains for future investigation. 
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Possible sources of relaxin in the rabbit. M. X. 
Zarrow. Dept. of Biological Sciences, Purdue 
Univ., Lafayette, Ind. 

It has been shown that the ovary is the principal 
source of relaxin in the pregnant sow. In this 
animal the hormone may reach a concentration 
of 10,000 G.P.U./gm. of fresh ovary during late 
pregnancy. In the rabbit, however, physiological 
data would suggest that relaxin may be produced 
at other sites in addition to the ovary. Assays 
for relaxin were carried out on various tissues of 
the rabbit to determine the possible sites of pro- 
duction of the hormone. Fresh tissue was ground 
up in 38% HCl and extracted in the cold. Four % 
NaCl was added and the supernatant adjusted to 
pH 7 and dialyzed. Various dilutions were then 
tested in castrated guinea pigs primed with estra- 
diol. In the pregnant rabbit the uterus showed 
a relaxin concentration of 10 G.P.U./gm. of fresh 
tissue, the placenta 50-75 G.P.U./gm. and the 
ovaries 25-30 G.P.U./gm. Castration at midterm 
and maintenance with progesterone resulted in 
normal relaxin concentration in the blood when 
the placentae were maintained indicating that 
the ovary was not the major source of relaxin in 
the rabbit during pregnancy. In several instances 
where the relaxin of the blood fell to5 G.P.U./ml., 
partial resorption of placentae was noted. In- 
jection of chorionic gonadotropin into normal, 
estrous rabbits resulted in a concentration of 
0.3 G.P.U./ml. blood serum, 5 G.P.U./gm. of 
ovary, and 50 G.P.U./gm. of uterus. It would 
thus appear that relaxin may be produced either 
in the ovary, uterus, or placenta and that the 
latter two are the main sites during pregnancy. 
Chronic treatment of castrated, hysterectomized 
rabbits with 50 ug. of estradiol daily resulted in a 
level of 0.2 G.P.U./ml. of blood and 5 G.P.U./gm. 
of vaginal tissue. 


Phospholipide synthesis in diabetic dogs. D. B. 
ZitversMiT. Div. of Physiology, Univ. of Ten- 
nessee School of Biological Sciences, Memphis. 
Half a millicurie of radioactive phosphorus was 

injected intravenously into depancreatized and 

also normal dogs. Six hours later the animals were 
sacrificed and samples of liver, plasma, small 
intestine, kidney, muscle and brain were analyzed 
for radioactive phospholipides. In addition, the 
specific activity of plasma inorganic phosphate 
was measured. ‘Relative specific activities’ of 
tissue phospholipides, i.e. the ratio of the phos- 
pholipide specific activity to the specific activity 
of plasma inorganic phosphate, were used to 
compare the turnover rates of phospholipides in 
the tissues of diabetic and normal animals. For 
the measurement of plasma phospholipide turn- 
over rate, the ratio of the specific activity of 
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plasma phospholipide to the specific activity of 
liver phospholipide in the same animal was used. 
The relative specific activities of liver, kidney, 
small intestine and plasma phospholipides’ were 
found to be about twice as large in the diabetic 
dogs as in the control animals. In muscle or 
brain, however, no evidence was found of an in- 
creased synthesis of phospholipides in the diabetic 
dogs. These findings contribute to the evidence 
that some phospholipides play a role in fat oxi- 
dation. (Supported by a grant from the American 
Cancer Society.) 


Action of choline on in vivo and in vitro synthesis 
of phospholipides. D. B. ZILVERSMIT AND N. R. 
DiLuzio.* Div. of Physiology, Univ. of Ten- 
nessee School of Biological Sciences, Memphis. 
Choline is known to stimulate phospholipide 

synthesis in livers of intact rats and dogs. In 

accordance with Artom’s findings on rat liver 
slices (Federation Proc. 9: 147, 1950), we have found 
that in vitro added choline does not alter phos- 
pholipide synthesis in dog liver slices. The dis- 
crepancy between the action of choline in vivo 
and in vitro led to the study of intravenously 
administered choline on liver phospholipides. In 
order to introduce choline into the body .at the 
same rate at which it is absorbed from the gas- 
trointestinal tract, the rate of absorption of 

choline chloride was measured. In two dogs, 1.9 

gm. of choline chloride disappeared from the 

gastrointestinal tract in one hour after feeding 

2.9 gm. of choline chloride by stomach tube. 

However, the administration of this amount of 

choline chloride either by femoral or portal vein 

at a rate of 1 gm. per hour or less was uniformly 
fatal. Apparently, the major amount of fed choline 
does not reach the blood stream unchanged. 

Additional experiments have shown that large 

amounts of choline disappear from a Ringer- 

Locke solution during incubation with a piece 

of small intestine in vitro. The increase of phos- 

pholipides in this tissue observed during such 
incubation could not account for the lost choline. 

The action of choline on intestinal phospholipides 

is now under investigation. (Supported by a grant 

from the U. S. Public Health Service.) 


Release of vasoconstrictor substance(s) from 
platelets. Marsornie B. Zucker. New York 
Univ. Dental College, New York City. 

The mechanism of the release of platelet vaso- 
constrictor substance(s) during clotting is not 
known. A study of the effect of various components 
of the clotting mechanism on the release of these 
vasoconstrictors is under way. In control studies, 
equal amounts of thrice washed platelets obtained 
in silicone glassware from Dowex-50 human blood 
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were added to saline, to 0.0025 m CaCl, in saline, 
to Dowex plasma or to recalcified Dowex plasma. 
The final mixtures, containing approximately 
75,000 platelets/mm.*, were incubated at 37° C. 
for 45 minutes in glass tubes. They were centri- 
fuged and frozen until tested for vasoconstrictor 
activity on the perfused rabbit ear. Activity in 
both of the saline tubes was very‘’slight, indicating 
that calcium alone cannot release the constrictor 
material. Activity in the non-recalcified plasma- 
plus-platelet samples was somewhat greater, as 
was that of recalcified and non-recalcified plasma 
alone, due to liberation of vasoconstrictor ma- 
terial during preparation of the plasma. The sam- 
ples containing calcium and plasma-plus-platelets 
showed significantly more activity than non- 
recalcified plasma-plus-platelets. The normal con- 
tent and release of vasoconstrictor substances 
from washed platelets was further indicated by 
the fact that the activity of recalcified plasma- 
plus-washed platelets was at least as great as 
that of recalcified slowly centrifuged plasma. 
Similar results were obtained when oxalate plasma 
and platelets from citrated blood were used. Re- 
calcification liberates as much vasoconstrictor 
material from slowly centrifuged plasma as does 
repeated freezing and thawing. Platelets incu- 
bated in saline plus thrombin (bovine, Parke, 
Davis & Company 10u/ml.) with or without cal- 
cium do not release vasoconstrictor substance(s). 
(Aided by Life Insurance Med. Research Fund.) 


Factors concerned in the compensatory vascular 

readjustment to hemorrhagic shock. B. W. 
. ZweiracuH, 8. BaEz AND EpuRaiM Suorr. Dept. 

of Medicine, Cornell Univ. Med. College and 

New York Hosp., New York City. 

The regulation of the circulation through the 
terminal vascular bed is dependent upon the inter- 
play of a number of discrete functional changes. 
It is the purpose of the present studies to establish, 
by direct visualization of the peripheral circula- 
tion in the mesentery, the relative significance 
of the various factors concerned. Hemorrhage 
experiments were carried out on dogs and rats 
following surgical removal of the kidneys, adrenals 
and/or the sympathetic nervous system, singly 
or in combination. The specific indices followed 
were the development of hyperreactivity of termi- 
nal arterioles and precapillaries, augmentation of 
peripheral vasomotion, and relative capacity of 
the terminal vascular bed to undergo selective 
vasoconstriction so as to maintain an effective 
peripheral blood flow following extensive blood 
loss. Removal of the kidneys resulted in the 
exclusion of VEM from the blood stream following 
hemorrhage. In contrast to the hyperreactive 
response of normal animals (25-100x), only a 
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moderate increase in reactivity (10-20x) was ob- 
served in adrenal animals following comparable 
blood loss. Sympathectomy interferes with normal 
vasomotion and considerably reduces the aug- 
mented vasomotion following hemorrhage. The 
combined removal of both the kidneys and the 
sympathetic nervous system definitely predis- 
posed dogs to the deleterious effects of hemorrha- 
gic shock. Removal of the adrenals impairs the 
ability of the terminal vascular bed to readjust 
following extensive blood loss. The interrelation 
of these 3 sets of factors and their relative signifi- 
cance for the shock syndrome will be discussed. 


POSTHUMOUS PAPER 


A theory of reflex control of temperature at rest 
and during exercise. H. C. Bazert.! Dept. 
of Physiology, Med. School, Univ. of Penn- 
sylvania, Philadelphia. 

Reflex responses exist to warmth, as well as 
to cold since distant intra-arterial temperatures 
show reactions to both within 12 seconds. Re- 
sponses to heat of external and internal origin 
differ. The former utilizes vasomotor adjustments, 
until surface temperature (Ts) exceeds 34°, when 
sweating supervenes; the latter utilizes sweating 
which is proportional to the existing Ts and main- 
tains, rather than alters, it. Yet rectal tempera- 


ture (Tr) is regulated at a raised level, gradually 
attained, and proportional to the work. The 
problem is to account for such regulation of Tr 
by dermal sensory mechanisms prone to adapta- 


1 Deceased. 
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tion. The theory assumes two groups of receptors 
for warmth (both Ruffini), one dermal (W;) and 
one subcutaneous (W:). Both have been identified 
physiologically and histologically in the prepuce. 
Similar groups, demonstrated histologically in 
standard skin by Wollard et al. are assumed to 
be concerned in the control, with vasomotor ad- 
justments induced by external warmth through 
Wi, and sweating by deep warmth through W,, 
The apparent relationship of sweating to Ts is 
due to its dependence on thermal gradients for 
sensation and on Tr for level. Ts also varies with 
both, for Ts = Tr — (Tr — Ts). Subnormal gra- 
dients in the dermis probably account for W, 
sensations; they are observed not to develop with 
vasodilatation, if surface heat loss is adequate. 
Deep W: receptors may react to venous blood 
warmed to temperatures exceeding those in local 
arteries, for warming of venous blood is an ade- 
quate stimulus in the prepuce. The critical level 
of Ts for sweating at rest might depend on warmed 
muscular blood inducing such a local reversed 
gradient, if it mixed with skin blood which was 
not too cold, and the changes in exercise on the 
increased heat of blood from active muscles. 
Increased tissue gradients are needed for in- 
creased heat transport in the absence of vasomotor 
effects by We, which results in raised Tr, until 
potentiated reflexes from W;, achieve a balance. 
On such assumptions sweating rates may be pre- 
dicted for a single subject over a wide range of 
environments and metabolic rates. The data sup- 
port, but do not prove, the hypotheses. 
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Biochemical changes induced by vitamin B)2. 
Lynn D. Assortt, Jr. Dept. of Biochemistry, 
Med. College of Virginia, Richmond. 

Nitrogen and phosphorus balances before and 
after injection of vitamin Byz in rabbits on both 
unrestricted and constant dietary intake have 
been studied. In rabbits on unlimited intake of 
Rabbit Chow Checkers, injection of Biz (5 ug/day 
for 5 or 6 days) was accompanied by marked 
positive nitrogen balance. The animals ate more 
and retained more nitrogen than in preceding 
control periods. Phosphorus retention also oc- 
curred. The ratio of P:N retained under the 
influence of By approximated Benedict’s P:N 
ratio for protoplasm (1:14). When By: administra- 
tion was stopped balances gradually decreased to 
former levels. In animals on a constant intake 
containing 2.6 gm. N per day, slight positive 
nitrogen balance occurred under the influence of 
By even though additional food was not available 
during this period. On a constant diet of oats and 
cabbage which furnished a low N intake, urinary 
excretion of nitrogen, urea, amino acids and 
phosphorus diminished during B,2 administration. 
These results indicate that in the normal rabbit 
under these conditions increased utilization of 
nitrogen and phosphorus occurred. 


Phosphoribomutase and enzymatic preparation of 
ribose-1-phosphate. ApOLPH ABRAMS AND HANs 
KLENow (introduced by H. M. Karcxar). Inst. 
for Cytophysiology, Univ. of Copenhagen, Copen- 
hagen, Denmark. 

The soluble protein fraction of rat liver contains 
an enzyme, phosphoribomutase, which converts 
acid labile ribose-1-phosphate to an acid stable 
phosphate ester, presumably ribose-5-phosphate. 
The existence of this enzyme had been suggested 
by Schlenk (Adv. in Enzymology 9: 473) and 
experimental evidence’ for its presence in muscle 
extracts was obtained by Kalckar (unpublished 
experiments). When inosine and orhtophosphate 
are incubated with rat liver extracts, the nucleo- 
side phosphorylase causes the formation of ribose- 
l-phosphate (KaucKxar. J. Biol. Chem. 167: 477, 
1947) which is then converted to an acid stable 
phosphate ester through the action of phos- 
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phoribomutase which is also present in the crude 
extract. The phosphoribomutase activity can be 
measured directly by determining the rate of 
disappearance of acid labile phosphate when 
ribose-1-phosphate is incubated with the enzyme 
preparation. Attempts to prepare ribose-1-phos- 
phate by the action of crude nucleoside phos- 
phorylase on inosine and orthophosphate usually 
resulted in a very low or no yield because of the 
presence of phosphoribomutase whose activity 
was comparable to that of the nucleoside phos- 
phorylase. We have found that phosphoribomutase 
can be inactivated by surface denaturation due to 
foaming. It was possible to obtain a fairly good 
yield (38%) of ribose-1-phosphate when the di- 
luted enzyme preparation was preliminarily 
foamed by bubbling air or nitrogen, which left 
the phosphorylase relatively intact while the 
phosphoribomutase usually was nearly completely 
destroyed. 


Proteolytic activity of pituitary extracts. Exisau 
Apams (introduced by Emit L. Smrra). Lab. 
for Study of Hereditary and Metabolic Disorders, 
Univ. of Utah, Salt Lake City. 

Aqueous extracts of hog or beef pituitaries 
(lyophilized and acetone powders of entire, an- — 
terior and posterior glands) contain a variety of 
exopeptidases. Proteolytic coefficients for hy- 
drolysis of glycyl-t-proline (prolidase) and L- 
leucinamide (aminopeptidase) are comparable 
with those for extracts of hog duodenal mucosa. 
Hydrolysis rates for related substrates and metal- 
activation characteristics indicate the similarity 
of these enzymes in pituitary and other tissues. 
Additional enzymes include those which split 
triglycine and glycylglycine; hydrolysis of the 
latter is activated by Co** as in extracts of other 
tissues. Aqueous extracts of lyophilized anterior 
swine pituitary digest horse hemoglobin as meas- 
ured by the Anson-Kunitz method. Two pro- 
teinases can be distinguished which have optimal 
activity at pH 3.8 and px 8.3, and by phosphate 
inhibition of the latter enzyme. Each enzyme has 
been partially purified and separated relatively 
free of the other, the pH 3.8 enzyme in the super- 
natant from pH 5.5 precipitates of crude extract, 
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and the pH 8.3 enzyme by differential heat in- 
activation. Both partially purified preparations 
also hydrolyze edestin, human serum albumin 
and y-globulin. These proteinase actions are not 
activated by the usual metal ions or by cysteine. 
Thus far, neither carboxypeptidase nor endo- 
peptidase activities have been observed with 
known synthetic substrates. Purified hog ACTH, 
prepared by the method of Sayers, White and 
Long, hydrolyzes hemoglobin at the pH optima 
characteristic for each proteinase. Although the 
contaminating proteinases in ACTH are present 
in minute amount, they may be responsible for 
ACTH instability under certain conditions. 


Isolation of conjugated and free bile acids by 
extraction procedures. E. H. AnRrens, JR.* AND 
Lyman C. Craic. Rockefeller Inst. for Med. Re- 
search, New York City. 

Isolation of conjugated and free bile acids from 
other components of bile and their separation from 
each other has been accomplished by counter- 
current distribution. The following conclusions 
have been reached: 1) Extraction of lyophilized 
unhydrolyzed bile with absolute alcohol was the 
simplest procedure tested. 2) Quantitative separa- 
ion of bile acids from other components could not 
be achieved by classical extraction with ether or 
hydrocarbon solvents because of association ten- 
encies. 3) This difficulty was overcome by count- 
ercurrent distribution in preparative runs in the 
system, glacial acetic acid/n-heptane, with 20 
transfers. 4) Bile acids conjugated to taurine were 
separated from glycine conjugates, free acids, and 
phosphatides after 30 transfers in the system, 
n-butanol (30 0/o), n-heptane (70 0/o)/acetic 
acid (10 o/o). 5) Taurine conjugates were sepa- 
rated from each other in 2-butanol/acetic acid 
(3 o/o). 6) Glycine conjugates and free acids were 
individually isolated in isopropyl ether (85 0/o), 
n-heptane (15 0/o)/acetic acid (60 0/o). In this 
system phosphatides (K=10) were separated from 
the bile acids (K = <2). 7) The above systems 
take advantage of marked differences in polarity 
of the various bile acids, ranging from the most 
hydrophilic compound, taurocholic acid, to the 
least, lithocholic acid. Tauro-acids are much more 
polar than glyco- or free acids. The presence of 
1, 2 or 3 —OH groups on the cholanic acid nucleus 
also markedly influences partition ratios. The 
keto-derivatives are more polar than the cor- 
responding hydroxylated compounds. 8) The green 
color of bile may be due to concentrated solutions 
of the conjugated bile acids rather than to bili- 
rubin products. 


Biological value of enzymatic digest of bovine 
plasma. ANTHONY A. ALBANESE, REGINALD A, 
Hiacons,* Georce E. MacDona.p,* WILLIAM 
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C. Fe.icu,* Berry Vestau* AND LoOuKIA STEpn- 

ANSON.* Nutritional Research Lab. and Dept. of 

Medicine, St. Luke’s Hosp., New York City. 

The nutritional value of an enzymatic digest of 
bovine plasma (Travamin) was tested in young 
children and convalescent adults. It has been 
found that the nitrogen retention and weight 
gains of male infants on a synthetic milk in which 
the bovine plasma digest constituted the principal 
source of dietary nitrogen were equal, if not su- 
perior to those obtained on an evaporated milk 
formula fed at the same fluid, caloric distribution 
and nitrogen levels. The nutritional value of the 
hydrolysate was not improved by reinforcement 
with isoleucine and methionine. Parenteral assays 
of the digest in 6 convalescent adult males showed 
an average utilization of 86.38% of the infused 
nitrogen. This compares favorably with the uti- 
lization of various protein hydrolysate and amino 
acid preparations reported by others. Most of the 
nitrogen which escapes. utilization was found in 
the urine in the form of free and bound amino N. 
The possibility that the nutritional value of N 
derived from sources which include peptides may 
be greater than an equivalent amount of N in the 
form of a mixture of free amino acids is dis- 
cussed. 


Protein sparing action of various carbohydrates. 
AnTHONY A. ALBANESE, ReGinatp A. Hice- 
Gcons,* Louk1a STEPHANSON* AND Berry VEs- 
TAL.* Nutritional Research Lab., St. Luke’s Hosp., 
New York City. 

Recent observations on the successful parenteral 
use of invert sugar has created the need for a criti- 
cal evaluation of the protein sparing action of the 
different carbohydrates occurring in the human 
dietary. In an attempt to fill a part of this need, 
studies were made on 8 normal children (7-13 
yr.) fed chemically defined diets at the rate of 
60-80 calories/kg. (protein, 10%; fat, 35%; and 
carbohydrate 55%) containing varying amounts 
of lactose, glucose, sucrose, fructose, dextrose, 
and dextrins. These measurements have shown 
that N-retention and utilization was greatest 
with diets which provided approximately 350 
mg. of protein N/kg. and contained 70% of the 
total carbohydrate fraction as fructose. An iso- 
caloric reduction of the protein N intake to 200 
mg/kg. diminished or voided the exceptional N 
sparing effect of the high fructose diets. Details 
of the N-sparing action of carbohydrates as re- 
vealed by chemical and chromatographic amino 
acid analyses of the blood and urine collected 
during these studies will also be discussed. 


Change in adenine nucleotides during growth in 
plant tissues. Harry G. ALBAum, AuTA H1rsi- 
FELD,* THEODORE CAYLE* AND FRANCIS BoN- 





iner 
first 
this 
grov 
cont 
usin 
and 

abov 
cally 
zero 
the 

was 

ent. 
data 
tissu 
the 

aden 
radi 
is gr 
ing s 


March 1961 


nER.* Biology Research Lab., Brooklyn College, 

Brooklyn, N. Y. 

Studies have been carried out on changes in 
adenine nucleotide during growth of mung beans. 
The seeds were soaked for 5 hours in water and 
germinated for 1, 2, 3, and 4 days at 28°C. in the 
dark. Immediately after soaking and each day 
thereafter, equal weights of seedlings (approxi- 
mately 3 gm. wet weight) were extracted with 
trichloracetic acid. The acid soluble phosphorus 
was precipitated with barium and alcohol and 
ultimately assayed for adenylic acid, adenosine 
diphosphate and adenosine triphosphate spectro- 
photometrically using enzymes. Adenine nucleo- 
tide was present largely as ATP. The value 
increased sharply from the time of soaking to the 
first day. Thereafter it remained fairly uniform; 
this in spite of the fact that the seedlings were 
growing very rapidly. The adenine nucleotide 
content of these seedlings was then assayed by 
using the chromotographic procedure of Carter 
and Cohn. In contrast to the results obtained 
above, a fraction which assayed as ATP chemi- 
cally showed almost a linear increase between 
zero and 3 days. Throughout the period studied, 
the ATP which could be detected enzymatically 
was only a part of the total ATP which was-pres- 
ent. These results are in conformity with the 
data obtained on the isolation of ATP from these 


tissues. Finally, studies have been carried out on 
the incorporation of radiophosphorus into the 
adenine nucleotides of the growing plants. More 
radiophosphorus is incorporated when the plant 
is growing rapidly as compared to when it is grow- 
ing slowly. 


Incorporation of deuterium into plasma and liver 
cholesterol of the rat under different dietary 
conditions. Rostyn B. ALFIN-SLATER,* MI- 
CHAEL C,. Scuotz,* FRaANK K. SHimopa,* AND 
Harry J. Deve, Jr. Dept. of Biochemistry 
and Nutrition, School of Medicine, Univ. of 
Southern California, Los Angeles. 

The effect of high and low fat diets on normal 
rats and on rats previously fed a high cholesterol 
diet was studied by measuring the uptake of 
deuterium by cholesterol in the liver and plasma 
of rats placed on these different diets for various 
lengths of time. A constant deuterium oxide 
concentration in the body fluids was maintained 
by an initial injection ,of 25% deuterium oxide 
and subsequently allowing the animals to drink 
a diluted deuterium oxide solution. Total choles- 
terol was determined by a modified Schoenheimer- 
Sperry procedure, then isolated as digitonide, 
combusted, reduced and the deuterium-hydrogen 
ratio read in an Isotope-Ratio Mass Spectrometer. 
The results indicate that the amount of cholesterol 
synthesized in the liver of the rats under the dif- 
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ferent dietary conditions imposed was the same 
regardless of the differences in the pre-experi- 
mental and experimental diets. The amount of 
labeled cholesterol in the plasma did not differ 
with the experimental high and low fat diets but 
varied with the pre-experimental dietary condi- 
tions. A high fat diet seems to be more efficacious 
in removing from the liver, cholesterol accumu- 
lated there by a high cholesterol diet. 


Possible existence of ribose non-esterified at 
positions 2 and 3 in ribonucleic acids and cer- 
tain fractions derived by action of ribonuclease. 
FRANK WORTHINGTON ALLEN. Dept. of Biochem- 
istry, Univ. of California Med. School, Berkeley. 
Oxidation by periodate has been used to detect 

the possible existence of ribose non-esterified at 

positions 2 and 3 or in the following substances: 

a) commercial ribonucleic acids, 6) ribonucleic 

acids purified by chemical procedures, c) purified, 

dialyzed ribonucleic acid recovered by lyophiliza- 
tion, d) the dialyzates collected serially from the 
action of ribonuclease upon c, and e) the non- 
dialyzable residue from the action of ribonuclease 
upon c. Both a and b show highly variable oxida- 
tion by periodate. The substances that are re- 
sponsible for the major part of the oxidation are 
dialyzable. Results show that c contains no more 
than one ribose molecule that can be said to be 
non-esterified at position 2 or 3 per 25-35 mole- 
cules of esterified phosphate. Results for d indicate 
that the action of ribonuclease is concerned with 
at least two types of linkages. The first collected 
dialyzates wherein the ratio of purine-containing 
constituents to pyrimidine-containing constitu- 
ents is 2:3 show the possibility that 1 mole of 
ribose may be non-esterified for every 15 moles 
of phosphate. As the ratio of purine-containing 
constituents in the dialyzate increases over that 
of the pyrimidine-containing constituents the 
ratio of non-esterified ribose per mole of phosphate 
becomes approximately 1:2. Data for e reveal 
little utilization of periodate such that no more 

than 1 mole of non-esterified ribose per 30-40 

moles of phosphate can be present. 


Biochemical studies on pancreatic function. 
Serum lipase activity. C. ALPER AND P. P. Poa- 
KorF, JR. (introduced by M. J. Boyp). Div. of 
Biological Chemistry, Hahnemann Med. College, 
Philadelphia, Pa. 

The determination of serum lipase activity may 
be simplified by the use of a fat emulsion as the 
substrate. Clinical determinations of serum lipase 
have been unsatisfactory because of the wide 
range of normal activity. Lipolytic activity of 
individual and pooled human sera and pooled 
horse sera were determined by two methods. The 
results obtained using a tributyrin emulsion 
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yielded values which were higher and more con- 
stant than those obtained using a tributyrin 
dispersion. The units were expressed as milliliters 
of 0.1 n fatty acid released in one hour per 100 
ml. of serum. The results obtained with pooled 
human sera and horse sera were, respectively, 
73.5 (6) and 130 (12) v/100 ml. of serum. The re- 
sults obtained using the tributyrin emulsion with 
individual human sera and pooled horse sera were, 
respectively, 124 (26) and 168 (12) uv. The emulsion 
and dispersion were of similar composition except 
that the former contained Tween 20 in addition 
to barbiturate buffer, (pH 8.4) calcium acetate 
and tributyrin. The emulsion was stable for 
several weeks after preparation. Studies on the 
effect of pH control on the reaction revealed that, 
with barbiturate buffer horse serum lipase activity 
was constant within a range of pp 8 + 1; with 
phosphate buffer the activity increased as the 
buffer became more acid, 67 (5), 91 (5), and 109 
(5) u pH 8.35, 7.4, and 6.9, respectively. 


Variations in alkali resistant hemoglobin in nor- 
mal and abnormal bloods. Marre A. ANDERSCH 
AND ANNA MAE RosENDALE.* Dept. of Medicine, 
Subdept. of Clin. Pathology, Univ. of Maryland 
School of Medicine, Baltimore. 

The rate of the alkali denaturation of hemo- 
globin obtained from normal individuals in dif- 
ferent age groups was compared with the denatur- 
ation rate of hemoglobin found in the cells of 
patients with various blood dyscrasias. The spec- 
trophotometric method of Haurowitz was adapted 
for use with the Beckman B spectrophotometer, 
and the percentage transmission was measured at 
intervals following the addition of N/4 sodium 
hydroxide to a hemoglobin solution. The sharp 
breaks in the denaturation rate seems to indicate 
the presence of more than two hemoglobins in 
normal blood. Some patients with certain hemo- 
lytic anemias showed an increase in an alkali 
resistant hemoglobin; the most marked increase 
being found in a patient with Mediterranean 
Anemia. 


Absorption and metabolism of tyrosine disul- 
fonate. James C. ANDREWS AND JOHN P. 


Feaster.* Dept. of Biological Chemistry and - 


Nutrition, School of Medicine, Univ. of North 

Carolina, Chapel Hill. 

Tyrosine 3-5 disodium disulfonate has been 
prepared and administered to rabbits. This com- 
pound was investigated because it represents an 
amino acid sulfonate the metabolism of which has 
not previously been studied and because it might 
give some information regarding the degradation 
products of tyrosine. The compound was prepared 
by direct sulfonation of tyrosine in concentrated 
sulfuric acid at 65°C. The barium salt was pre- 
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pared and purified and from this the free acid and 
the sodium salt were made. The physical prop. 
erties of these compounds (solubility, optical 
activity and titration curves) were determined. 
The sodium salt was administered to adult male 
rabbits orally, subcutaneously and intravenously, 
the dosages ranging from 0.4-1.5 gm. in terms of 
sulfur content. There was no indication of toxic 
effects. Normal and post-administration urine 
samples were analyzed for total sulfur, total sul- 
fate-sulfur, creatinine, total nitrogen, and urea 
nitrogen, and total sulfur values were determined 
in fecal samples. Following intravenous and sub- 
cutaneous injections, the urine showed an increase 
in total sulfur content amounting to about 70% 
of the sulfur administered, with no increase in 
the sulfate-sulfur fraction. The compound was 
excreted unchanged in the urine. Oral administra- 
tions were followed by a corresponding increase 
in fecal total sulfur but no alteration of urinary 
sulfur values. In sharp contradistinction to other 
sulfonates (such as cysteic acid) the compound is 
absorbed only with great difficulty. 


Evidence for stepwise biosynthesis of ovalbumin. 
CHRISTIAN B. ANFINSEN AND DANIEL STEIN- 
BERG.* Dept. of Biochemistry, Harvard Med. 
School and Natl. Heart Inst., Natl. Insts. of 
Health, Bethesda, Md. 

Samples of crystalline, ovalbumin containing 
C'4-carboxyl labelled tyrosine, alanine, glutamic 
acid or aspartic acid were prepared by incubating 
minces of hen’s oviduct with solutions containing 
the corresponding labelled amino acid or with 
C¥O,. Physical and immunochemical tests on 
these preparations indicated the absence of pro- 
tein impurities. Tests for adsorbed radioactive 
non-protein materials were also negative. By 
employing the specific proteolytic reaction de- 
scribed by Linderstrém-Lang for the conversion 
of ovalbumin to plakalbumin, plus non-protein 
fragments, a single radioactive aspartic acid resi- 
due could be separated from those remaining in 
the plakalbumin molecule. The specific radio- 
activity of the CO, released by ninhydrin from 
this aspartic acid was from 2-4 times as great as 
that derived from the average aspartic acid mole- 


cule in the plakalbumin. These results make § 


unlikely an all-or-none template synthesis of 
ovalbumin from a free amino acid pool. They sup- 
port a process involving stepwise synthesis from 
preformed intermediates. Amino acid exchange 
along the protein chains cannot be ruled out, 
however. Labelled ovalbumin preparations were 
also subjected to peptic digestion. The various 
peptide fragments produced were then partially 
separated by ion exchange chromatography and 
counter-current distribution. After hyrolysis of 
these fractions, samples of carboxyl CQ; were 
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obtained by enzymatic decarboxylation or by 
ninhydrin treatment of the isolated amino acid. 
The observed variation in the specific radio- 
activities of the carboxyl carbons obtained in 
this manner add further support to the hypothesis 
of stepwise protein synthesis. 


Free choline in plasma. Harotp D. AppLeton,* 
Betty B. Levy,* J. Murray STEELE* AND 
BERNARD B. Bropie. New York Univ. Research 
Service, Goldwater Memorial Hosp., New York 
City, and Natl. Heart Inst., Natl. Insts. of Health, 
Bethesda, Md. 

Using a specific micromethod for the estimation 
of free choline previously reported (Federation 
Proc. 9: 146, 1950), plasma values for normal 
adults were found to range from 2-20 ug. per ml. 
In spite of this wide range, the plasma levels for 
the same individual remained essentially constant 
over a period of 9 months. The findings suggest 
that free choline in plasma is maintained constant 
by some regulatory mechanism, the significance 
of which is not yet understood. Patients repre- 
sentative of various disease states had values 
within the normal range except for a few with 
kidney disease whose values were in the upper 
normal range or higher. The plasma choline level 
in dogs was raised to approximately twice the 
normal value for a period of 1-3 hours by means 
of a constant intravenous infusion-of choline at a 
rate of 3.4 mg. per minute. Within one hour after 
stopping the infusion, the plasma choline had 
returned to the normal level. About 20% of the 
injected choline was accounted for in the urine. 
The fate of the remainder is now under investiga- 
tion. At normal plasma levels, little if any choline 
was excreted in urine. At the elevated choline 
levels, however, a significant amount of the com- 
pound was excreted. To what extent the kidney 
participates in the regulation of the level of 
choline in plasma is now under investigation. 


Distribution of rhodanese in blood. RecinaLp M. 
ARCHIBALD, RutH Mryer* AND JAMES GREEN- 
oveH.* Hosp. of Rockefeller Inst. for Med. 
Research, New York City. 

Some workers report that rhodanese is present 
in erythrocytes; others that it is absent from 
blood. Human blood leukocytes and erythrocytes 
were partially separated by centrifugation in 
30% sucrose. Rhodanese measurement by the 
Rosenthal et al. method (except for 1 hr. incuba- 
tion at 30°C.) revealed no detectable amount in 
human plasma and an appreciable amount in 
leukocytes. In each human blood the ratio of 
activity found in the leukocyte fraction to that 
in the erythrocyte fraction was proportional to 
the number of leukocytes in the two fractions. 
Normal human erythrocytes have (if any) less 
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than 5% of the total rhodanese of whole blood and 
at least 95% (and perhaps all) of the rhodanese 
in normal human blood is in the leukocytes. 
Rhodanese concentration in liver homogenates 
was not increased by restriction of mice for two 
weeks to 2% sodium thiosulfate as drinking fluid 
and dry food soaked in 2% KCN solution. The 
mice ate well. More than half of the rhodanese 
in rat liver homogenates is found after differential 
centrifugation in 30% sucrose, in the mitochon- 
drial fraction. Incubation of fresh rat liver ho- 
mogenate with sulfite and thiocyanate at pxH’s 
6.5, 7.4, or 8.1 did not cause appreciable disap- 
pearance of thiocyanate despite the reported 
ability of sulfite to inhibit markedly conversion 
of cyanide to thiocyanate by -rhodanese. The 
concentration of rhodanese (and arginase) in rat 
liver was not changed appreciably by marked 
hypothyroidism induced by prolonged feeding of 
propyl! thiouracil or by thyroid destruction from 
administration of I**!, 


Availability of L- and D-phenylalanines for growth. 
Marvin D. ARMSTRONG aND Joy D. Lewis 
(introduced by F. Brinker). Univ. of Utah 
College of Medicine, Salt Lake City. 

A comparison has been made of the ability of 
L- and p-phenylalanines to promote the growth of 
young white rats receiving synthetic diets de- 
ficient in phenylalanine. In addition, each of the 
two isomers was fed to young rats at high levels 
in the diet to see if a toxic effect of either could 
be demonstrated. Poorer growth was obtained 
with diets which contained p-phenylalanine than 
was found with those containing the same amounts 
of the t-isomer. This effect was especially marked 
at levels of the compounds corresponding to the 
minimum at which good growth was obtained with 
t-phenylalanine. Ad libitum feeding was used for 
these experiments and an apparently greater 
palatability of diets containing the L-isomer re- 
sulted in a much higher consumption of it. De- 
creased food consumption thus appears to be the 
main factor responsible for the slower growth 
found with p-phenylalanine. There was no sign 
of a significant toxicity of either isomer when 
as much as 4.0% was included in the diet. 


Incorporation of labeled choline in phospholipides 
of isolated liver tissue. CamiLto Artom, Mari- 
ETTA CROWDER* AND Marsorie A. SwANSON. 
Dept. of Biochemistry, Bowman Gray School of 
Medicine, Winston-Salem, N.C. 

C* labeled choline chloride was added to slices 
or homogenates of liver from rats previously 
maintained on various diets. After 3} hours of 
incubation in Krebs-Ringer-phosphate (px 7.4), 
the lipides were extracted and their contents of 
C4, choline and phosphorus were determined. 
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In oxygen the percentage of added choline in- 
corporated into the phospholipides is much smaller 
with slices of liver from rats on stock diet than 
with slices of liver from rats maintained on low 
protein diets, with or without added guanidoacetic 
acid. Substitution of nitrogen for oxygen de- 
creased the incorporation of choline in the lipides 
of the liver from rats on the low protein diets, 
but not from rats on stock diet. In both groups of 
animals homogenization of the liver reduced mark- 
edly, but did not suppress completely, the uptake 
of labeled choline by the lipides. Jn vitro addition 
of ethanolamine and diethanolamine (0.003 m; 
rats on stock diet; slices in Oz) inhibited, whereas 
addition of betaine in vitro enhanced, the process. 
A comparison between the incorporation of labeled 
phosphate and labeled choline in the phospho- 
lipides of isolated tissues suggests that formation 
of the linkage between choline and the phospha- 
tidic acid moiety may occur to a certain extent 
independently of the formation of the other ester 
bonds in lecithins. (Work performed under Con- 
tract AT-(40-1)-288, Title II, with the U. 8. 
Atomic Energy Commission.) 


Biological vitamin C activity of the Malpighia 
punicifolia L. pseudo cherry. Conravo F. 
AsEenJjo. Dept. of Biochemistry and Nutrition, 
School of Medicine, Univ. of Puerto Rico, San 
Juan. 

Earlier studies on this pseudo cherry (ASENJO 
AND GuzMAN, Science 103: 219, 1946) indicated that 
its ascorbic acid content ranged between 1000-3000 
mg/100 ml. of juice. Isolation of the crystalline 
acid was accomplished. The present study was 
undertaken to determine if the biological activity 
of the juice was comparable with its chemical 
assay value. Guinea pigs kept for a preliminary 
period of two weeks on the Sherman La Mer 
Campbell diet supplemented daily with 1 mg. of 
synthetic ascorbic acid were divided into 3 groups 
of 4 each. One group was supplemented with 0.1 
ml/day of the juice from ripe fruits, a second 
group with 1 mg/day of synthetic ascorbic acid and 
a third group as negative control. The trial lasted 
until the last of the controls died (4 weeks). The 
animals on the cherry juice gained 35 gm. and 
those on the ascorbic acid 29 gm. The negative 
controls lost 68 gm. A second experiment per- 
formed with 2 animals indicated that 0.1 ml. of 
juice as supplement cured the deficiency even 
when the animals had lost as much as 65 gm. of 
body weight during the depletion period. On the 
basis of these results, the juice of the ripe Mal- 
pighia punicifolia L. pseudo cherry should con- 
tain at least 1000 mg. of vitamin C/100 ml. of 
juice. Assays with 2,4 dinitrophenylhydrazine 
averaged: ascorbic acid 1848 mg., dehydroascorbic 
acid 482 mg., total 2330 mg/100 ml. of juice. 


Hydrolysis of procaine and 2-chloroprocaine i; 
spinal fluid. MANugL H. AVEN AND FRANCIs F. 
Foupes (introduced by L. Reiner). Dept. of 
Anesthesia, Mercy Hosp. and Dept. of Ans. 
thesia, Univ. of Pittsburgh School of Medicine 
Pittsburgh, Pa. 

0.05 to 0.60 mg/cc. of procaine or 0.20 mg/ce. of 
2-chloroprocaine was added to spinal fluid im. 
mediately after its withdrawal. The solutions were 
kept at 37° C. for 3 hours and then analyzed for 
procaine and p-aminobenzoic acid, and 2-chloro. 
procaine and 2-chloro-4-aminobenzoic acid, re. 
spectively (spectrophotometric method of Tivg, 
Coon anv Conway. J. Lab. & Clin. Med. 34: 822, 
1949). In 3 hours about 10% of the procaine and 
40% of the 2-chloroprocaine was found to be 
hydrolyzed. The percentage of procaine hy. 
drolyzed seemed to be independent of the initial 
concentration. Heat inactivation of the spinal 
fluid (30 minutes at 56° C.) or the addition of 
various enzyme inhibitors (neostigmine or di- 
methylearbamate of 2-hydroxy-5-phenylbenzyltri- 
methyl ammonium bromide) had no effect on the 
rate of hydrolysis. These findings indicate that 
there is very little or no procaine esterase in spinal 
fluid. In contrast to this, under similar experi- 
mental conditions, 0.2 mg/ce. of procaine, or 2- 
chloroprocaine in the plasma of the same patients 
was completely hydrolyzed in 20 and 4 minutes, 
respectively. This hydrolysis could be markedly 
inhibited by heat inactivation, or the addition of 
the above enzyme inhibitors. 


Phosphate uptake by pea meal extracts. BERNARD 
AxeLROD, Rosert 8. BANpuURSKI* AND Paul 
SaLTMan.* Enzyme Research Div. Bureau of Ag- 
ricultural and Industrial Chemistry, U. S. Dept. 
of Agriculture, Albany, Calif.and Kerckhoff Labs. 
of Biology, California Inst. of Technology, Pasa- 
dena. 

A particulate-free extract of pea meal was in- 
cubated with radioactive phosphate and _ the 
products resulting from the esterification of the 
endogenous substrate isolated as the bariun- 
insoluble and barium-soluble fractions (UMBREI’, 
Burris anv Sraurrer, Manometric Techniques, 
1945). By the use of two-dimensional chro- 
matography the following labeled compounds 
were isolated: Glucose-1-phosphate, phosphoenol: 
pyruvate, fructose-1,6-diphosphate, adenosine-d- 
phosphate, probably fructose-6-phosphate, two 
unknown barium-insoluble compounds and _ one 
unknown barium-soluble compound. A net in- 
crease in the fructose-1,6-diphosphate was ob- 
served by the conventional analytical method. In 
addition, a substance which possessed mobilities 
identical to adenosine triphosphate had become 
labeled. No 3-phosphoglyceric acid could be de- 
tected. In all cases unlabeled authentic compounds 
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were co-chromatographed with the reaction prod- 
ucts and identification made by superposition of 
the radioautographs on the developed chromato- 


grams. 


Cytochrome system of Trypanosoma cruzi. H. D. 
BAERNSTEIN AND KE. J. Tosre.* Natl. Insts. of 
Health, Bethesda, Md. 

Spectroscopic observation of thick suspensions 
of the culture forms of 7’. cruzi showed, in the 
presence of glucose, a strong band at 556 my and a 
weaker one at 532 mu. A questionable band at about 
600 mu was too weak to study. There was no band 
at 550 my representing cytochrome c. Shaking the 
sample with oxygen weakened the bands tempo- 
rarily, showing reversibility. When cyanide was 
present, however, oxygen did not bleach the bands 
and there was no displacement, indicating the pres- 
ence of an independent oxidase. Added cytochrome 
cwas immediately reduced but could not be oxi- 
dized by the oxidase present. This differentiates 
the oxidase of 7'. cruzi from the oxidase of yeast. 
Another difference between these oxidases is the 
failure of 95% carbon-monixide-5% oxygen mix- 
tures to inhibit the oxygen uptake in the Warburg 
apparatus in the dark. In the presence of urethane 
the bands did not bleach with oxygen, the same 
as in the case of cytochrome b. The cytochrome 
of 7'. cruzi also resembles cytochrome b of yeast 
in being insoluble and in not being reduced by 
hydroquinone, ascorbate, thioglycollate, and 
paraphenylendiamine. Hydrosulfite reduced both. 
Neither lactate nor succinate reduced cytochrome 
of 7. cruzt probably owing to the absence of the 
requisite dehydrogenases. Sodium hydroxide and 
pyridine do not alter the spectrum significantly 
and therefore the prosthetic group is probably 
not protohemin. 


Excretion of bromsulphthalein and sodium cholate 
after intravenous injection. Harotp W. 
Baker,* Cart KE. ANDERSON AND Rospert H. 
McCuiuerR.* Depts. of Biochemistry, Vanderbilt 
Univ., Nashville, T’enn., and Univ. of North 
Carolina, Chapel Hill. 

The rate of excretion by the liver of cholic acid 
and bromsulphthalein (BSP), separately and 
combined, was studied in normal and _ liver 
damaged dogs. The sodium cholate solution, ad- 
justed to pH 7.4, was passed through a Selas 
porcelain filter and a dose of 50 mg/kg/body 
Weight used. BSP was administered at a rate of 
5 mg/kg/body weight. For the combined cholate 
and BSP experiments the two solutions were 
mixed before being injected. Cholic acid was de- 
termined by a modification of the method of 
Minibeck and BSP by the method of Gaebler. In 
hormal dogs the rate of excretion of cholate, and 
of BSP separately, agreed closely with the find- 
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ings of others. When the two substances were 
administered in combination the excretion of 
BSP was greatly retarded for the first 15 minutes 
while the rate of excretion of cholic acid was not 
significantly altered. In early central necrosis of 
the liver produced by carbon tetrachloride the 
rate of excretion of BSP was definitely delayed 
while the cholic acid rate was only slightly re- 
tarded. When the combined solutions were 
injected into the dogs with liver damage the BSP 
retention values roughly paralleled the curve 
obtained by BSP alone but were 35-60 % higher. 
The effect was not due to order of injection or 
mixing. It would appear that in the dog the liver 
preferentially excretes the cholate before ex- 
creting BSP. 


Nutritional studies with hexahydrophenylalanine. 
Bernarv J. Bavres. (introduced by IMpwarp 
A. Doisy). Dept. of Biochemistry, Saint Louis 
Univ. School of Medicine, Saint Louis, Mo. 
Investigation of a structural analog of phenyl- 

alanine (PA) was undertaken to ascertain if 

either antagonism or dehydrogenation to PA 
occurs. Hexahydrophenylalanine (HPA) was syn- 
thesized by a modification of the procedure of 

Brauchli and Waser (Helvet Chim. Acta 7: 740, 

1924). Weanling albino rats were handled with the 

customary techniques. The source of dietary ni- 

trogen was crystalline amino acids. The control 
diet (1) containing 1% PA fed over the 30-day 
experimental period resulted in 62 gm. gain in 
body weight and 190 gm. of I consumed (averages 
for the group). Incorporation in I of 1% HPA 
(II) led to decreased growth rates and food con- 
sumption (19 and 122 gm., respectively). To mini- 
mize the influence of anorexia, paired feeding 
technique was employed (Restricted I). The rats 
on Restricted I were permitted identical amounts 
of food and gained 28 gm., while the animals on 

II gained only 19 gm., indicating not only an 

appetite-depressant but also a toxic action of 

HPA, perhaps antimetabolic in nature. Doubling 

PA in II did not lead to significant increases in 

weight or food consumption (22 and 120 gm.) 

while doubling HPA in II resulted in no weight 
gain and lowered food intake. Dietary and injected 

HPA produced in every animal a characteristic 

syndrome; growth retardation, wetting of the 

periurethral skin and hair, followed by alopecia 
localized to the perineal region, and extensive 
porphyrin deposits on the facies and extremities. 


Distribution of radioactive thallium in chicken 
embryos and rats. Raupu K. Barciay, WEN- 
DELL C, Peacock AND Davin A, KARNOFSKY 
(introduced by AARON Benpicn). Divs. of Exptl. 
Chemotherapy and Physics, Sloan-Kettering Inst., 
New York City. 
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Radioactive thallium (Tl?%, a s-ray emitter, 3 
life, 33 years) was injected as T],2SO, into 4- and 
8-day-old chick embryos and into adult male rats. 
In the fertile eggs the compound was injected 
both into the yolk sac and into the chorioallantoic 
membrane. The embryos were allowed to develop 
to the 18th-20th day, and then were sacrificed, and 
the egg contents and the embryo analyzed for 
T1?% content. Data will be given on the distribu- 
tion of the radioactive thallium when given with 
varying amounts of a non-radioactive carrier. Rats 
were given T],?SO, intravenously and sacrificed 
at various time intervals thereafter. Urine and 
feces samples were collected at intervals in order 
to follow the pattern of excretion. Four days after 
administration, approximately 22% of the ad- 
ministered dose of Tl?‘ had been excreted. After 
sacrificing the rats, the metal was found concen- 
trated for the most part in bones, muscle, and 
kidney. Data will be given on the distribution of 
radioactive thallium in the rats. 


Studies on mechanism of nitrogen storage. VI. 
Plasma proteins in induced states of nitrogen 
storage. Pau D. Bartiert. Edsel B. Ford Inst. 
for Med. Research, Henry Ford Hosp., Detroit, 
Mich. 

Induction of nitrogen storage in laboratory 
animals by the administration of anterior pitui- 
tary growth hormone offers a convenient experi- 
mental procedure for studying the processes in- 
volved in protein metabolism. Utilizing this 
approach, we have undertaken to determine the 
effect of small daily doses of growth hormone on 
the plasma proteins of the adult female dog. Re- 
sults of a preliminary study show no significant 
change in the concentration of total plasma pro- 
teins during induced nitrogen storage. Total 
plasma proteins averaged 5.46 gm.% during the 
control period and 5.56 gm.% during a 5-day 
period of induced nitrogen storage. Plasma pro- 
teins separated during the control period into 
multiple-component fractions by a modification of 
Method 10 described by the Harvard group 
resulted in an average value of 2.91 gm.% protein 
in the albumin-rich fraction, 2.11 gm.% protein in 
the globulin-rich fraction, and 0.26 gm.% protein 
in the fraction described as containing other small 
proteins, peptides, and non-protein nitrogen. Sim- 
ilar fractionations conducted on the 4th and 5th 
days of induced nitrogen storage gave average 
values of 3.13, 2.45, and 0.18 gm.%, respectively. 
The small protein fraction thus decreased approxi- 
mately 30% while the albumin-rich fraction in- 
creased 7.5% and the globulin-rich fraction 16%. 
Determination of the uptake of ingested N'* in the 
multiple-component fractions separated at the 
peak of nitrogen storage is now in progress and 
will be reported. 
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Influence of adrenalectomy and adrenal cortical 
hormones in vivo on metabolism of glycine in 
the liver. A. D. Barton (introduced by Van R. 
Potrer). McArdle Memorial Lab., Med. School 
Univ. of Wisconsin, Madison. 

Following the intravenous or intraperitoneal 
injection of glycine-2-C™ (2-3 ug/gm. of body 
weight) into normal Rockland strain white mice, 
a large part of the injected glycine is rapidly 
removed from the blood by the liver, as evidenced 
by an abrupt rise in the specific activity of the 
uncombined glycine in this organ. This ‘extra’ 
glycine is disposed of in part by incorporation 
into liver protein and in part by catabolism of the 
glycine, as evidenced by the rapid appearance of 
CO, in the breath. Administration of a small 
quantity of p-aminobenzoic acid intraperitoneally 
together with the labeled glycine greatly reduces 
the initial burst of C'*O, which appears in the 
breath; the decreased catabolism of glycine asso- 
ciated with the rapid use of glycine for p-amino- 
hippuric acid synthesis in the liver supports the 
view that the liver is the chief site of the rapid 
catabolism of glycine which produces the initial 
burst of CO, in the breath. In the adrenalecto- 
mized mouse, the ‘extra’ glycine is not catabolized 
in the liver and preliminary results with labeled 
tryptophan suggest that this failure to catabolize 
amino acids is not confined to glycine. When 1 
small dose of adrenal cortical extract is adminis- 
tered to a normal mouse or to an adrenalecto- 
mized mouse before the glycine injection, the 
incorporation into liver protein is inhibited and 
catabolism of the glycine is increased. It appears 
that the adrenal cortical hormones exert a 
inhibitory effect on protein synthesis in the liver. 


’ 


Relative affinity of thyroid for Br, I and Re. 
Emit J. BauMANN, Norma Z. SEARLE, A. AARON 
Yatow, Epwarp SIEGEL anp §, M. SeErp.iv. 
Montefiore Hosp., New York City. 

Solutions containing known activities of 2 radio- 
isotopes of elements of the seventh periodic group 
(Br®, J/31, Re!) with varying amounts of carrier 
were injected intraperitoneally into rats main- 
tained on a diet containing 1% of thiouracil to 
inhibit synthetic processes. The rats were sacr- 
ficed 1 hour later. The fraction of each element 
taken up by the thyroid was determined in most 
instances both by (1) chemical separation of the 
two isotopes and (2) by analysis of the composite 
decay curve of the total activity into its two 
components. For Re-Br mixtures containing 
nearly equal amounts of carrier for each isotope, 
the percentage of the injected dose of Re* found 
in the thyroid, 2-10%, was 60-200 times as great 
as that of Br. When 6-12 times the weight of carriet 
Br as Re was used, the fraction of Re taken up 
by the thyroid was 5-12%, about 25 times # 
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great as the fraction of Br*. With I* -Br* mixtures 
having varying amounts of each carrier, thyroids 
containing 3-11% of the injected dose of I and 
0.06-0.5% of the injected Br. Using Re-I solutions, 
mostly with equal weights of carrier, the thyroids 
took up 83-15% of Re* and 4.5-12% of I*. In no 
case did the uptake exceed 2} times that of Re. 
The affinity of the thyroid for these elements and 
its evident relation to atomic mass will be dis- 
cussed. (Aided by a U. S. Public Health Service 
grant.) . 


Observations on plasma glutamic acid. J. R. 
BEATON AND E. W. McHenry. Dept. of Public 
Health Nutrition, Univ. of Toronto, Toronto, 
Ontario, Canada. 

Plasma glutamic acid levels have been deter- 
mined, by the chemical procedure of Prescott and 
Waelsch, for normal male and female subjects, for 
normal pregnant women, for pregnant women with 
severe nausea and vomiting, and for subjects with 
malignant and benign growths. The mean plasma 
level for the normal male group was significantly 
higher than that for the normal female group. The 
mean level for the normal pregnant group was 
equal to that of the normal non-pregnant female 
group. The mean plasma level of glutamic acid was 
elevated well above normal in subjects with malig- 
nant growths, and in pregnant women with severe 
nausea and vomiting. Following sedation and 
pyridoxine therapy, the elevated glutamic acid 
level of these cases of hyperemesis gravidarum 
was returned to about a normal level. In subjects 
with benign growths, the glutamic acid level was 
much less than in cases of malignancy. In experi- 
ments employing albino rats, the effects of starva- 
tion, inanition, and variation of protein level in 
the diet, on plasma glutamic acid levels have been 
studied. Starvation and an increase in protein 
intake both appear to depress plasma glutamic 
acid levels. 


Comparative metabolism of D-glucose-1-C'™ and 
D-glucosone-1-C'*, Cyartes E. BreckER* AND 
Harry G. Day. Dept. of Chemistry, Indiana 
Univ., Bloomington, Ind. 

D-Glucosone has been reported to have an ‘in- 
sulin-like’ effect (HyNnp. Proc. Roy. Soc. London 
8. B 101: 244, 1927) and to decrease ketone body 
formation and prevent urinary glycosuria when 
given orally in human diabetes (THANNHAUSER 
AND JENKE. Arch. Exper. Path. u. Pharmakol. 110: 
300, 1925). It exists in acyclic form as a keto- 
aldehyde and also in cyclic form (BECKER AND 
May, J. Am. Chem. Soc. 71: 1491, 1949). It is 
stereochemically related to p-glucose and p-glu- 
cosamine. We thought that, in the intact rat, 
glucosone might be reduced to glucose or aminated 
to glucosamine. This idea was tested by giving 
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p-glucose-1-C'* or p-glucosone-1-C'* to fasted, 
young adult male rats. At the end of 3-5 hours the 
radioactivity recovered in the exhaled CO2, liver 
and muscle glycogen, and plasma or serum glu- 
cosamine was determined. The exhaled CO, follow- 
ing glucose administration was more than 3 times 
as radioactive as that from glucosone. The carbon 
skeleton of both hexoses was incorporated into 
liver glycogen and blood glucosamine, but de- 
cidedly larger amounts of glucosamine were syn- 
thesized from glucosone than from glucose. The 
distribution of the radioactivity between the 
exhaled COz, liver and muscle glycogen, and blood 
glucosamine suggests the existence of the following 
metabolic pattern: 


glycogen ~~ glucose ~— glucosone <~ glucosamine. 
CO2 


A biologically active product of vitamin B,.. Er- 
NEST BEERSTECHER, JR. Dept. of Biochemistry, 
School of Dentistry, Univ. of Texas, Houston. 
Thermal treatment of crude sources of intrinsic 

factor produces an intrinsic factor-uncombinable 

thermolabile factor which stimulates the growth 
of bacteria in the presence of vitamin By under 
assay conditions which have hitherto been found 
to produce a response only to vitamin Biz. This 
response is considerably greater than that pro- 
duced by similar amounts of the vitamin. The 
data suggest that this factor is a normal product 
of vitamin B,z and is probably the erythrocyte 
maturation factor (EMF). Since the factor is 
inactive in the absence of the vitamin, it appears 
that vitamin Biz has more than a single metabolic 
product critical for growth. The evidence indicates 
that intrinsic factor combines with vitamin Biz to 
produce a complex, the erythrotin of Eakin and 

Ternberg, (J. Am. Chem. Soc. 71: 3858, 1950) which 

is normally enzymatically degraded to form the 

active principle, thus explaining the inability of 

vitamin B,2 synthesized in the gut to manifest a 

hematopoietic response. The chemical properties 

of the active principle are being characterized. 


Effect of manganese and calcium on proteolytic 
activity of pancreas homogenates. ORVILLE G. 
BENTLEY (introduced by R. M. BretruxKe). Ohio 
Agricultural Experiment Station, Wooster. 

Fresh chick and rat pancreas homogenates split 
casein at a very slow rate. In an attempt to im- 
prove the rate of hydrolysis certain mineral ions 
were added during a pre-assay incubation period. 
The addition of Mn** or Ca** (0.001 m) resulted 
in a two- to three-fold increase in the proteolytic 
activity of the homogenates as determined by the 
formation of non-protein-nitrogen in a reaction 
mixture of casein dispersed in NaHCO; and a 
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borate buffer at pH 8.45. Other ions tested were 
Al*+++, Zn**, Cott, Mg**, Ni**, Na*, Kt, Cu*, 
Pb**, Fe**, and Ba** but these ions were all 
ineffective. Direct mineral additions to the assay 
medium were not immediately effective but in 
prolonged experiments (40-72 hours) the flasks 
containing Mn** or Ca**+ showed the most pro- 
teolysis. Further studies were made with fully 
activated pancreas homogenates. When these 
preparations were incubated in the absence of the 
substrate, the proteolytic activity rapidly disap- 
peared. By adding Mn** or Ca** during the pre- 
assay incubation the proteolytic activity of such 
homogenates could be protected for several hours. 
These results suggested similar studies with crys- 
talline trypsin and chymotrypsin. Again Mn** and 
Ca** protected the enzymatic activity of these 
preparations for a short time. It would appear 
that the apparent stimulatory effect of Catt and 
Mn** on the proteolytic activity of pancreas 
homogenates might be accounted for on the basis 
that these ions retard the self-digestion of pan- 
creatic enzymes during the pre-assay incubation 
period. 


Pathway of formate in the in vitro synthesis of the 
methionine methyl group. P. Bere (introduced 
by W. Saxami). Dept. of Biochemistry, Western 


Reserve Univ. School of Medicine, Cleveland, Ohio. 

Sakami and Welch (J. Biol. Chem. 187: 379, 
1950) have demonstrated the ability of the intact 
rat and surviving rat liver slices to form labile 
methyl] groups from formate. du Vigneaud et al. 
(J. Am. Chem. Soc. 72: 2819, 1950) have also shown 
the incorporation of the carbon of formaldehyde 
into the methy] groups of choline. The mechanism 
of the synthesis of methionine methyl groups 
from formate has now been studied in guinea pig 
liver slices. Using this system it has been possible 
to show that methionine methyl groups can be 
formed from formate by a pathway not involving 
the methyl groups of choline or betaine. This has 
been accomplished by demonstrating that the 
formation of methionine from choline and homo- 
cysteine can be inhibited without affecting the 
formation of methionine from formate and homo- 
cysteine. C'*-labeled formate and non-labeled 
homocysteine were incubated with liver slices, 
both in the presence and absence of added un- 
labeled pools of choline and betaine. The dilutions 
of radioactivity incorporated into the methyl 
group of methionine were such, as to exclude these 
compounds, as such, as intermediates in the for- 
mation of methionine from formate. Similar 
studies have indicated that formaldehyde per se 
is not an intermediate in the synthesis of the 
methyl group of methionine from formate in this 
system. 
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Coenzyme of calf spleen $-glucuronidase. PrteR 
BERNFELD,* ARMAND J. GUARINO* AND WILLIAM 
H. Fisuman. Tufts College Med. School, Boston, 
Mass. 

Calf spleen 8-glucuronidase has been shown to 
contain a coenzyme (Science 112: 653, 1950). It 
dissociates on dilution, accompanied by a decrease 
of activity. Dilute solutions of electrophoretically 
homogenous glucuronidase are markedly activated 
by desoxyribonucleic acid (DNA), and DNA be. 
haves as if it were the coenzyme. Acid or alkaline 
hydrolysis of DNA affects only slightly its coen- 
zyme-like properties. An acid hydrolysate 
(NH.SO, for 20 minutes at 100°) of commercial 
DNA (Krishell) was fractionated by ion exchange 
chromatography, according to W. E. Cohn (J. Am, 
Chem. Soc. 72: 1471, 1950). Elution with increasing 
concentrations of HCl yielded 107 fractions of 50 
ml. each. A total of at least 7 different components, 
as measured by the optical density at 260 mz 
showed up in the eluates. Fraction 92 exhibited 
the highest coenzyme-like potency. Its absorption 
spectrum between 245 and 290 mu, measured at 
pH 2.2, 5.0 and 10.2, is essentially the same as that 
of crystalline thymidine (kindly supplied by Dr. 
L. A. Manson). P content and optical density at 
266 mu, the maximum, indicate that phosphate 
and thymidine components occur in fraction 92 in 
a mole-ratio of 1.2:1. The ratio of primary to 
secondary phosphate was found by electrotitration 
to be 1:1, indicating the presence of a mononucleo- 
tide. Evidently, fraction 92 contains thymidylic 
acid which is probably responsible for its coen- 
zyme-like action. It is not known, however, 
whether thymidylic acid is the actual coenzyme 
of calf spleen 6-glucuronidase. 


Renal function during and after diabetic coma. 
LIONEL M. BERNSTEIN AND Epmunp F., Fo.ey 
(introduced by Wiii1aMm S. Horrman). Hektoen 
Inst. for Med. Research, Cook County Hosp., Chi- 
cago, Til. 

Specific renal function tests, including mannitol 
and p-aminohippurate clearances and Tmpan, 48 
well as urea and electrolyte clearances were run 
during diabetic coma in 6 patients, and repeated 
1-3 additional times in each at weekly intervals 
following recovery from acidosis. During diabetic 
coma, depending upon the severity of dehydration, 
there was mild to severe decrease in filtration rates 
and effective renal plasma flows, the mechanism 
of prerenal azotemia. Moderate to extremely se- 
vere tubular ischemia was present during coma. 
Those patients recovering from the severe de- 
hydration and acidosis without renal tubular 
damage later exhibited supernormal function. 
Filtration rates, effective renal plasma flows and 
Tmpag reached 150-200 % of normal. This indi- 
cates that either Tmpan, a functional test, does 
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not have a strict morphological equivalence, or 
that normally not all of the available renal tissue 
is functioning. The concomitant increase in filtra- 
tion rate and effective renal plasma flow supports 
the latter explanation. In 2 of the 6 cases, lower 
nephron nephrosis resulted from prolonged, severe 
ischemia during acidosis. Serial clearances and 
serum urea course were typical for lower nephron 
nephrosis. In both cases, however, there was no 
severe Oliguria. During diabetic acidosis, the 
excretion of large amounts of potassium is facili- 
tated by the acidosis and the osmotic diuretic 
effect of glycosuria. Evidence of tubular secretion 
of potassium was found during coma in one case. 


Enzymatic conjugation of m-aminophenol. 
SHELDON BERNSTEIN AND R. W. McGiLvery 
(introduced by Puitie P. Conen). Dept. of 
Physiological Chemistry, Med. School, Univ. of 
Wisconsin, Madison. 

The syntheses of the sulfate and glucuronide of 
m-aminophenol have been studied in rat liver 
preparations. A modification of the Bratton and 
Marshall method for aromatic amines has been 
developed in which the sulfate and glucuronide 
are equally chromogenic, and the free phenol is 
virtually unreactive. The studies have been-car- 
ried out using a typical medium for reactions 
dependent on aerobic phosphorylation, 7.e., it 
contains fumarate, Mg**, K*, cytochrome c, and 
phosphate buffer, in addition to m-aminophenol. 
The synthesis of the sulfate is at least thrice that 
of the glucuronide, when inorganic sulfate and 
potassium glucuronate, respectively, are used as 
substrates. The evidence suggests, in conformity 
with the results of previous investigators, that 
the glucuronide moiety may be formed from three 
carbon acids, since we have found lactate, pyru- 
vate and phosphoglycerate to be as effective as 
glucuronate. On the other hand, the hexose phos- 
phates are inert unless a muscle fraction rich in 
aldolase is added. This is in accord with the 
observations of others on an apparent defficiency 
of aldolase in rat liver. Other properties of the 
enzymatic system will be described. (Aided by 
grants from the American Cancer Society and the 
Wisconsin Alumni Research Foundation.) 


Nature of enzymes responsible for hydrolysis of 
glutathione. Francis BINKLEY AND C. K. OL- 
son.* Univ. of Utah Oollege of Medicine, Salt 
Lake City. 

The enzymes of pig kidney responsible for the 
hydrolysis of glutathione were not destroyed by 
prolonged digestion with proteolytic enzymes. The 
enzyme responsible for the hydrolysis of cysteinyl- 
glycine was found in preparations of pentose- 
nucleic acid which appeared to be free of protein; 
these preparations were found to hydrolyze a 
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variety of dipeptides (glycylglycine, leucineamide, 
etc.). Slightly modified conventional methods were 
satisfactory in the preparation of highly active 
pentosenucleic acids and a variety of procedures 
designed to remove protein were without effect 
upon the activity. The enzyme responsible for the 
hydrolysis of glutathione to cysteinylglycine (glu- 
tathionase) was concentrated by methods for the 
preparation of desoxyribonucleoproteins followed 
by the removal of protein by digestion but highly 
purified preparations of desoxyribonucleic acid 
were found to be inactive. The most highly purified 
active materials contained considerable amounts 
of lipid and were obtained from digested prepara- 
tions of desoxyribonucleoproteins by flotation 
during centrifugation. The preparations of pen- 
tosenucleic acid were inactive toward dipeptides 
in the absence of added divalent metal ions but, 
when preparations of the glutathionase were added 
to reconstitute the complete system for the hy- 
drolysis of glutathione, metal ions were no longer 
required for the hydrolysis of dipeptides. 


A heat stable co-factor for glutathione synthesis. 
Konrap Buiocu. Dept. of Biochemistry, Univ. of 
Chicago, Chicago, Ill. 

The enzyme system from pigeon liver which 
catalyses the synthesis of glutatione from the 
constituent amino acids of the tripeptide in the 
presence of phosphate, Mg*tt and adenosine tri- 
phosphate (JOHNSTON AND Buiocu. J. Biol. Chem. 
January, 1951) is stable when kept at—20*C, but 
is rapidly inactivated at O°C. Standing at O°C, 
for 6 hours reduces enzymatic activity to about 
one-fifth the original. Activity of the aged system 
is fully restored by addition of a boiled water ex- 
tract prepared either from pigeon liver acetone 
powder or from acetone-dried yeast. The co-factor 
effect was not shown by any of the following com- 
pounds: adenylic acid, adenosine triphosphate, 
glutamine, DPN, TPN, vitamin Biz, pteroyltri- 
glutamate, pyridoxalphosphate or coenzyme A. 
Coenzyme A in low concentrations, markedly 
depressed the rate of glutathione synthesis. Five 
different preparations of this co-factor ranging in 
potency from 12-170 vu per mg. caused an inhibition 
which was roughly proportional to their coenzyme 
A content. Incubation of the liver enzyme system 
at 37° for 30 minutes results in nearly complete 
loss of activity. In this case the addition of the 
heat stable co-factor affords only partial reactiva- 
tion. Requirements for the co-factor can also be 
demonstrated for the synthesis of glutathione from 
glutamyl-cysteine and glycine. 


Effects of N-allyl normorphine on cholinesterases. 
Tuomas R. BLoHM AND WANDA GONZALEZ WILL- 
MORE (introduced by ERNEsT BEERSTECHER). 
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Dept. of Biochemistry, Univ. of Texas School of 

Dentistry, Houston, Texas. 

The effects of N-allyl normorphine on the hy- 
drolysis of acetylcholine by cholinesterases of 
brain, red cells and plasma were measured mano- 
metrically and compared to the effects of 
morphine. N-allyl normorphine is a slightly more 
potent inhibitor of all types of enzyme than is 
morphine in equivalent molar concentration. 


Excretion of radioactive 17-methylestradiol. Brr- 
NADETTE C. BockiaGe,* E. A. Dorsy, JR.,* 
Wiiuram H. Exxiort,* 8. A. THarer, Haroitp 
J. NicHoLas* AND Epwarp A. Dotsy. Depts. of 
Biochemistry and Internal Medicine, St. Louis 
Univ. School of Medicine, St. Louis, Mo. 

Since other workers have demonstrated the im- 
portance of the liver in estrogen metabolism, stud- 
ies were undertaken to ascertain the fate of orally 
administered 17-methylestradiol. The estrogenic 
activity of this compound in rats was found to be 
3300 u/mg. by subcutaneous injection and 100 
u/mg. by oral administration. Twenty ug. (2 oral 
U, 13,135 ¢/m) of radio-17-methylestradiol was ad- 
ministered by stomach tube to adult spayed female 
rats with bile fistulas or with ligated bile ducts 
immediately post-operatively. Low fecal radio- 
activity indicated almost complete absorption, 
even after the secretion of bile into the duodenum 
had ceased. Absorption and excretion into the 
bile occurred rapidly with approximately 10% ex- 
cretion into the bile occurred rapidly with approx- 
imately 10% excreted during the first 4 hours. 
Seventy % of the radioactivity was excreted in 
the bile during the first two days, smaller amounts 
on the third day and none on the fourth day. The 
duct-ligated animals excreted the major portion 
of radioactivity in the urine at a slower rate, in- 
dicating that the urinary route may substitute for 
the main pathway, the biliary tract, when the 
latter is obstructed. 


Influence of an adrenal steroid, Reichstein’s Com- 
pound L, 3 6-acetoxy-17a-hydroxyallopregnan- 
20-one, on levels of vitamin A in plasma, liver 
and kidney of the rat. Oscar BoDANSKY AND 
BLANCH MARKARDT.* Memorial Center for Cancer 
and Allied Diseases, New York City. 

Repeated administration of Reichstein’s Com- 
pound L to 4-month-old rats was found to produce 
a marked decrease in the level of plasma vitamin 
A. Effect of daily administration of Compound L 
on development of avitaminosis and growth in 
groups of weanling rats receiving different 
amounts of vitamin A daily for 54 weeks was then 
studied. At the end of this period, the concentra- 
tions of plasma vitamin A were found to be sig- 
nificantly lower in the L-injected groups than in 
control groups at comparable vitamin A intakes. 
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Maximal blood levels were attained at a daily 
intake of about 25 1u and were 37 1u and 89 tv 
per 100 cc. in the L-injected and control series, 
respectively. With increasing vitamin A intake, 
the concentration in the kidneys of control groups 
rose from 1.2 1u to 20.5 1u per gm., then paradox- 
ically decreased. In the L-injected animals, these 
changes were suppressed, the kidney vitamin A 
remaining essentially.the same at 1-3 1U per gm. 
Neither the controls nor the L-injected animals 
showed any liver vitamin A storage at daily in- 
takes of zero or 2 1U, but as daily intake was in- 
creased up to 50 1v, the livers showed marked in- 
creases in storage which was significantly greater 
in the L-injected animals than in controls. Results 
indicate that Compound L alters equilibrium gov- 
erning release of vitamin A from liver. 


Evidence for the formation of an intermediate in 
the metabolism of 3-hydroxyanthranilic acid. 
Ann H. Boxman* Anp B. S. ScHwetcert. Div. 
Biochemistry and Nutrition, American Meat Inst. 
Fndn., and Dept. of Biochemistry, Univ. of Chi- 
cago, Chicago, Ill. 

Spectrophotometric evidence has been obtained 
for the formation of a compound other than quin- 
olinic acid, resulting from the metabolism of 3- 
hydroxyanthranilic acid by extracts of acetone 
powders of rat liver. The absorption spectrum of 
3-hydroxyanthranilic acid in phosphate buffer, 
pH 7.4, was found to have a maximum between 
315 and 320 mu, as determined in the Beckman 
spectrophotometer. Addition of extracts of ace- 
tone powders of rat liver to the Beckman cell con- 
taining the substrate resulted in a rapid rise in 
optical density from the initial value for 3-hy- 
droxyanthranilic acid to a maximum after 34 
minutes, with a subsequent slow decrease to al- 
most blank values after one hour. This indicated 
the formation from 3-hydroxyanthranilic acid of 
another compound, which absorbed in the same 
region with a maximum at 360 mu, and with an 
extinction coefficient greater than that of 3-hy- 
droxyanthranilic acid. If the incubations were 
carried out in a 37° water bath for 1-10 minutes, 
and the reaction stopped by addition of either 
trichloracetic or perchloric acid, spectral analysis 
of the acid filtrates showed an absorption max- 
imum of 315 my in contrast to the maxima at 298 
and 268 mu found for 3-hydroxyanthranilic acid 
and quinolinic acid respectively, in acid solution. 
As incubation times were increased beyond 10 
minutes, a decrease in the absorption of the acid 
filtrates at 315 mp occurred with a corresponding 
increase in quinolinic acid produced as determined 
spectrophotometrically and microbiologically. 


Effect of various hormones on content and con- 
version of radioactive iodine (I'*!) in the rat 
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thyroid. ALBert L. Borxin* anp H. JENSEN. 

Army Med. Service Field Research Lab., Fort 

Knox, Ky. 

Tracer doses of I'*! (5 ue. without carrier) were 
injected intraperitoneally 2 hours before sacrifice 
and thyroids analyzed for total and organic I!*! 
(percentage of injected dose). Administration of 
0.10 mg. epinephrine simultaneously with the I'*! 
produced a 56% depression of the total I'*! con- 
tent as compared to control values. Adrenal cortex 
extract, cortisone, and adrenocorticotrophic hor- 
mone all failed to give any significant alteration 
of the I’*! content. Animals receiving identical 
therapy to the three preceding groups and 0.10 
mg. epinephrine in addition showed only a cumu- 
lative depression effect of the two treatments. 
Thyroxine caused a depression of 80% in the ['#! 
content which was not noticeably affected by a 
concurrent administration of 0.10 mg. epinephrine. 
The effects of thyrotrophic hormone on I['*! con- 
tent produced the following results compared with 
control values: 38% decrease when hormone was 
given 3 hours before sacrifice, 8% decrease when 
given 12 hours before sacrifice, no significant de- 
crease (about 4%) when given 19 hours before 
sacrifice, and 25% decrease when given 24 hours 
before sacrifice. In all the experiments reported, 
the ratio of organic bound to the total I!*! content 


of the glands was significantly altered only in those 
animals receiving thyroxine, in which groups there 
was a 20% depression in this ratio. The interpre- 
tation and significance of these findings as well as 
correlation with findings of the protein-bound 
iodine (I'*!) of serum obtained under similar cir- 
cumstances will be discussed. 


Concentration of potassium in glomerular fluid of 
the Necturus. Puyuurs A. Bort. Dept. of Phys- 
iological Chemistry, Woman’s Med. College of 
Pennsylvania, Philadelphia. 

Serum or heparinized plasma and glomerular 
fluid collected by the method of Wearn and Rich- 
ards (Am. J. Physiol. 71: 209, 1924) were analyzed 
by a new ultramicro modification of the cobaltini- 
trite method (KRAMER AND TispaLu. J. Biol. 
Chem. 46: 339, 1921. Horrman, J. Biol. Chem. 120: 
57, 1937). Samples 0.2 cu. mm. in volume, with 
potassium content of the order of 0.02-0.04 ug. 
were mixed with the reagent in hairpin-shaped 
tubes, the rounded parts of which were made of 
plastic and one of the glass arms of which was 
shortened. Excess reagent was expelled from the 
tesulting precipitate by gentle air pressure on the 
long arm while filter paper was held against the 
short arm. Wash fluids were introduced into the 
short arm and finally expelled in the manner de- 
scribed. A reddish-purple color, developed by the 
dissolved precipitate in a volume of 1.2 ml. with 
benzidene and alpha naphthylamine, was read 
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photoelectrically. Results compare well with those 
of flame photometer determinations using 0.1 ml. 
samples of serum. The concentration of potassium 
in glomerular fluid of Necturi was found to be 
within experimental error of that of serum or 
heparinized plasma if the cells were separated 
immediately. The method described appears to be 
suitable for analysis of tubule fluid. 


Proteolytic, hypotensive and thromboplastic prop- 
erties of hypochlorite-treated trypsin. DoNALD 
E. Bowman. Dept. of Biochemistry and Phar- 
macology, Indiana Univ. School of Medicine, 
Indianapolis. 

In earlier reports it was pointed out that the 
hypotensive and proteolytic activities of trypsin 
are separable. This was demonstrated with the 
aid of the various bean trypsin inhibitors, by 
iodination of trypsin, and other means. In the 
present study it has been found that partial chlo- 
rination and oxidation of trypsin by treatment 
with hypochlorite serves to reduce the hypotensive 
activity of the enzyme even more specifically than 
does iodination. Treatment with hypochlorite re- 
duces the hypotensive activity of trypsin to less 
than one-tenth of its original level without dimin- 
ishing its proteolytic activity. Danger of intra- 
vascular coagulation following injection of chlo- 
rinated trypsin is comparable to that associated 
with the untreated enzyme in rabbits; however, 
embolism is eliminated when heparin is injected 
prior to or with chlorinated trypsin. The proteo- 
lytic activity of chlorinated trypsin is inhibited 
by the various bean trypsin inhibitors which we 
have described previously ; however, it is less sub- 
ject to the inhibiting influence of plasma than is 
untreated trypsin and elevates the proteolytic 
activity of plasma for several hours following a 
single injection. Fatal embolism in rabbits is 
greatly diminished in the absence of heparin if 
the bean trypsin inhibitors are added to chlo- 
rinated trypsin prior to intravenous administra- 
tion. However, the protease thromboplastic ac- 
tivity does not necessarily parallel proteolytic 
activity suggesting that these characteristics of 
trypsin-like proteases may also be separable. The 
possible advantages of comparatively shock-free 
chlorinated trypsin with heparin for the digestion 
of undesirable protein deposits including tubercu- 
lous caseous material are being investigated. 


Comparison of seven methods for determination 
of total proteinin serum and plasma. RussE.t O. 
BowMaN AND D. E. HousHo.peEr (introduced by 
Epwarp Muntwy er). Dept. of Biochemistry, 
Baylor Univ. College of Medicine, Houston, Tez. 
Pooled samples of normal serum, solutions of 

bovine and human fractions I, II and V, and ab- 

normal sera were analyzed in replicate by gravi- 
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metric, tyrosine, nitrogen, ultraviolet absorption 
at 280 mu, biuret, sulfosalicylic and trichloracetic 
acid procedures. The other results were compared 
with the gravimetric determination, or weight 
for the plasma fractions. Tyrosine color decreased 
with aging of the samples. Trichloracetic acid 
turbidities were not reproducible even when gum 
ghatti was added. The biuret procedure was 
variable on replication. The nitrogen and sulfo- 
salicylic acid methods gave low values with high- 
globulin sera, while the ultraviolet absorption 
method gave high values with these. Fraction V 
was overestimated with sulfosalicylic acid, under- 
estimated with the ultraviolet procedure. Fraction 
II was underestimated with sulfosalicylic acid and 
overestimated with ultraviolet. The significance 
of these findings and their applications to clinical 
analyses will be discussed. 


Vitamin B,, and cyanide metabolism. G. E. Boxer, 
J. C. Rickarps,* C. RosENBLuM* anv D. T. 
Woopsury.* Research Labs., Merck and Com- 
pany, Inc., Rahway, N. J. 

Methods have been developed which permit the 
colorimetric determination and isolation, in a form 
suitable for isotope analysis, of millimicrogram 
quantities of cyanide. The following cyanide 
fractions can be quantitatively separated from 
urine and tissue homogenates: 1) free (or loosely 
found) cyanide, 2) cyanide liberated from vitamin 
Bi by illumination, 3) cyanide obtained by oxi- 
dation of thiocyanate (BoxeER AND RICKARDs. 
Arch. Biochem. In press). After injection of 500y 
C'4N- (sp. act. 1 mc/mm) into a 9-kg. dog, 
about 30% of the radioactivity appeared in the 
urine over a period of 7 days. About half of this 
activity (15%) was present as thiocyanate repre- 
senting the established detoxification mechanism 
for cyanide. The free (or loosely bound) cyanide 
excreted in the urine during the first 24 hours was 
of low specific activity indicating at least a 100- 
fold dilution in a rapidly turning over metabolic 
pool of cyanide. The cyanide bound in the vitamin 
Bis excreted in the first 24 hours had a specific 
activity about 12 times as high as the free cyanide 
and 4 times as high as the thiocyanate. This 
indication of a metabolic activity of the cyano 
group of Bis, independent from the rest of the 
molecule, was further emphasized by the fact that 
on the following day the specific activity of the 
By. cyanide had fallen sharply, apparently through 
interaction with the cyanide pool of low specific 
activity. A small part of the activity in the urine 
was found in allantoin. 


Combination of toluidine blue with frog sperm 
resulting in chromosome damage. RoseEeRT 
BriaGs (introduced by J. A. SreKxox). Inst. for 
Cancer Research and Lankenau Hosp. Research 
Inst., Philadelphia, Pa. 
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Following treatment with toluidine blue, sperm 
cells of Rana pipiens retain their motility and 
capacity to activate eggs. However, the eggs 
develop as typical haploids (with half the normal 
number of chromosomes), showing that the sperm 
chromosomes are inactivated by the dye, pre. 
sumably through combination with the chro. 
mosomal DNA. In order to produce this inactiva- 
tion sperm suspensions (20,000-40,000 cells per 
cu. mm.) are exposed to 5 X 10-* m dye in 10% 
Ringer’s solution for 10-20 minutes at 18°C. 
Among other dyes tested, methylene blue is about 
as effective as toluidine blue. Thionin and acri- 
flavine, while effective as specific sperm nucleus 
inactivators, are less powerful in this respect— 
requiring longer exposures or higher concentra- 
tions. Methyl green appears to be completely 
without effect on the living sperm nucleus. The 
dye-sperm system can be exploited for the purpose 
of obtaining quantitative biochemical information 
concerning chromosome function. Dye concentra- 
tion and sperm number can be easily measured, 
and the functional capacity of the treated sperm 
chromosomes can be determined by observing the 
development of eggs inseminated with the treated 
sperm. The first step in studies of this type is to 
determine the amount of dye which must be 
taken up by the sperm in order to produce con- 
plete inactivation of the sperm chromosomes. 
Our measurements indicate that the amount of 
toluidine blue taken up per sperm cell is about 
10-* mole. Techniques of measurement and sig- 
nificance of results will be discussed. 


Effect of pyridoxine deficiency upon respiration 
and transaminase activity of cardiac muscle in 
ducklings. Myron Brin AND Rosert E. Osos 
(introduced by H. C. Trimsue). Dept. of Nu- 
trition, Harvard School of Public Health an 
Dept. of Biological Chemistry, Harvard Med. 
School, Boston, Mass. 

Pyridoxine deficiency was induced in young 
ducklings by restriction of the vitamin from 4 
purified diet. When anemia was evident, the 
deficient birds were sacrificed for respiration 
studies and assays of transaminase activity of 
heart ventricle in vitro. The rates of oxygen 


consumption, and pyruvate and lactate utilization 


by slices of deficient cardiac muscle were not sig- 
nificantly different from those of pair-fed controls. 
Rates of transamination in both slices and ho- 
mogenates, however, were depressed. Assays for 
activity of both the glutamic-aspartic and the 
glutamic-alanine systems were carried out il 
homogenates of deficient and normal birds i 
phosphate-saline buffer at px 7.4. Activity of the 
glutamic-aspartic system was measured by the 
method of S. R. Ames and C., A. Elvejhem. (/: 
Biol. Chem. 166: 81, 1946). In the assay of the 
glutamic-alanine system, homogenate was incl 
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bated with glutamate and pyruvate for 20 minutes. 
The alanine formed was then determined by 
treatment with ninhydrin and estimation of the 
acetaldehyde colorimetrically. In pyridoxine de- 
ficiency in ducks it was found that the activity 
of the glutamic-aspartate system was depressed 
30% and that of the glutamic-alanine system 45% 
below normal. Restoration of this depressed ac- 
tivity to near normal values could be achieved by 
parenteral treatment of the ducks 16 hours prior 
to sacrifice with 10 mg. of either pyridoxine, 
pyridoxamine or pyridoxal or by supplementation 
of the homogenate in vitro with 10 wg. pyridoxal 
phosphate. 


Comparative biological activity of crystalline citro- 
vorum factor and pteroylglutamic acid. Harry 
P. Broquist,* E. L. R. Srokstap aNp THOMAS 
H. Jukes. Lederle Labs. Div., American Cyanamid 
Company, Pearl River, N.Y. 

A crystalline substance with the properties of 
the ‘citrovorum factor’ (CF) was prepared from 
pteroylglutamic acid (PGA) (BRocKMAN et al. 
J. Am. Chem. Soc. 72: 4325, 1950). Expressed as the 
anhydrous free acid, the amounts of this crystal- 
line substance, ‘leucovorin,’ required for half- 
maximum growth per ml. of PGA-deficient med- 
ium were 0.00015 wg. for Leuconostoc citrovorum 
8081, 0.00037 ug. for Streptococcus faecalis R, and 
0.00017 ug. for Lactobacillus casei 7469. Injection 3 
times weekly with 9 wg. of leucovorin gave about 
60% of the maximal growth and about 88% of 
the maximal hematopoietic response with chicks 
on a PGA-deficient diet. However, when leuco- 
vorin was administered by pipette or by in- 
corporation in the diet a response quantitatively 
poor or variable by comparison with PGA was 
obtained. Leucovorin was about 8 times as ef- 
fective as PGA in reversing the toxicity of 4- 
amino PGA for growth of S. faecalis. The toxic 
effect of 4-amino PGA for mice was reversed by 
injecting simultaneously an approximately equal 
amount of leucovorin, but this amount was in- 
effective if withheld for one hour after the in- 
jection of the antagonist. Under the latter con- 
ditions the toxicity of 4-amino PGA was alleviated 
by injecting much greater amounts of leucovorin. 
Fresh natural materials including broccoli, kale, 
spinach, and rat liver were examined by various 
methods for folic acid and CF. The folic acid 
activity of these materials' could be only partially 
acenunted for as CF, indicating that both PGA 
and CF occur in nature. 


Distribution of water, electrolytes, nitrogen and 
chondroitin sulfate in hyaline cartilages. 
Tuomas D. Brower,* Litu1AN EICHELBERGER 
AND MicHaEL Roma.* Div. of Orthopedic Surgery, 
Univ. of Chicago, Chicago, Ill. 

Gross chemical data on hyaline cartilages will be 
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presented and will be utilized to furnish a histo- 
chemical description of these tissues, first, per 
100 gm. of cartilage solids and secondly, per kilo 
of fresh cartilage. 1) 100 gm. of hyaline cartilage 
solids are composed of an extracellular mass 
represented by the weight of connective tissue 
solids plus the weight of the chondroitin sulfate 
phase and an intracellular mass. In trachea solids: 
extracellular mass, (EF), = 80 gm. o3; intracellular 
mass (C), = 20 gm. o3; in nasal septa, (EZ), = 75, 
02; (C), = 25, o2; in costal solids, (E), = 74, «3; 
(C), = 26, o3; in articular solids, (EZ), = 68, o2; 
(C), = 32, o2. 2) One kg. of fresh cartilage: articu- 
lar; extracellular phase (Z)7r = 662 gm. 42, of 
which 222 gm. are the solids and 440 gm. the water 
and an intracellular phase (C)r = 338 gm. o42, of 
which 74 gm. are the solids and 264 gm. the water; 
Costal; (EZ) r = 602 gm. «49 of which 188 gm. are 
the solids and 414 gm. the water and an intra- 
cellular phase (C)7r = 398 gm. o49, of which 66 gm. 
are the solids and 332 gm. the water. 


Metabolism of some amino acid analogs. Epwarp 
C. Busi* anp JosEpH S. Burts. Dept. of Agri- 
cultural Chemistry, Oregon Agricultural Experi- 
ment Station, Corvallis. 
p-Serine has been shown to inhibit the growth 

of a number of micro-organisms and is also known 
to cause injury and death to rats. p-Glucosamic 
acid (chitosamic acid) has the same steriochemical 
configuration as p-serine. This acid was prepared 
by the method of Pringsheim which does not 
produce any change in the configuration of the 2 
through 5 carbon atoms. Testing of this compound 
on various micro-organisms indicated a high in- 
hibition of growth on some of these organisms. 
Variable results were obtained from a study of the 
effects of this compound on the protein metabolism 
of growing rats. Phenyllactic acid is a normal 
metabolic product of phenylalanine in some organ- 
isms and higher animals. Phenyllactic acid and a 
large number of ring substituted phenyllactic 
acids were prepared by a new method. The effects 
of these compounds on the metabolism of both 
micro-organisms and rats were determined. De- 
pending on the type of ring substitution these 
compounds were found to be growth inhibitors or 
growth stimulators to various micro-organisms. 
pL-Phenyllactic acid was found to be capable of 
replacing phenylalanine in the nutrition of the 
rat. Similarly pt p-hydroxyphenyllactic acid is 
capable of replacing all of the tyrosine in a diet 
suboptimal in phenylalanine. 


Blood-group-specific substances found in human 
meconium. Dorotuy J. BucHANAN* AND §, 
Rapoport. Children’s Hosp. Research Fndn., 
Cincinnati, Ohio. 

Meconium, the very characteristic first stool of 

a newborn infant, was found to contain large 
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amounts of a polysaccharide, which possessed 
blood-group-specific activity as demonstrated by 
its ability to inhibit isoagglutination. (Science 112: 
150-153, 1950). In 51 of 53 infants, the activity 
demonstrated by the polysaccharides in the me- 
conium was found to correspond with the blood 
type of the individual baby and his ability to 
secrete blood-group-specific substances in his 
saliva. In two cases of type O infants, O activity 
was demonstrated in the meconium but no trace of 
O activity could be found in the saliva. Meconiums 
possessing type A or B substances were con- 
siderably more active than meconiums possessing 
AB or O activity. A chemical study of representa- 
tive samples of crude meconium possessing the 
different types of activity and of the polysac- 
charides obtained from the meconiums by a 
Sevag purification procedure indicated that the 
blood-group-specific substances composed ap- 
proximately 80% of the original meconium. No 
major differences in the composition of the poly- 
saccharides possessing A, B, AB, or O activity, or 
those from non-secretors could be demonstrated. 
An analysis on the meconium from a calf fetus 
indicated that the polysaccharide content was 
lower than that of human meconium. A purified 
sample of the calf meconium resembled the human 
polysaccharides closely, but had no human blood 
group A or B activity. 


Minerals in normal and atherosclerotic aortas. 
R. C. Buck* anp R. J. Rossiter. Dept. of 
Biochemistry, Univ. of Western Ontario, London, 
Canada. 

The concentration of non-lipid phosphorus, 
calcium, magnesium, water and fat-free dry resi- 
due was determined in a series of normal and 
atherosclerotic human aortas. In aortas that 
appeared normal on macroscopic examination 
there was an increase in the concentration of 
non-lipid phosphorus, calcium and magnesium 
with age. The rate of increase was, in each case, 
logarithmic. This is in contrast to the findings 
for lipids (Federation Proc. 9: 156, 1950). The 
concentration of each of the minerals in athero- 
sclerotic portions of aorta was significantly greater 
than in normal portions, but the increase asso- 
ciated with atherosclerosis was small in com- 
parison with that associated with ageing. The 
concentration of water was significantly decreased 
in relation to the degree of atherosclerosis, but 
that of the fat-free dry residue was unchanged. 
The relative proportions in which the minerals, 
non-lipid phosphorus, calcium and magnesium, 
are deposited was constant, suggesting the possi- 
bility that they are in chemical combination. 
The ratio of calcium to phosphorus was similar 
to that found in bone. 
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Metabolic products of bacteria-free Ascaris 
lumbricoides. ERNEST BUEDING AND HE gy 
W. Yae.* Dept. of Pharmacology, Western Re. 
serve Univ., Cleveland, Ohio. 

According to Weinland (Zischr. Biol. 45: 113, 
1904) valeric rather than lactic acid is the major 
product of fermentation of Ascaris. However, this 
parasite harbors a great variety of bacteria, some 
of which synthesize valeric acid. Since formation 
of this acid is uncommon for metazoa, the observed 
valeric acid production may have been due to 
metabolic activities of contaminating bacteria. 
Furthermore, we have observed that, in the 
presence of ATP, aqueous extracts of acetone 
powders of Ascaris muscle produce lactate, but 
no volatile acids. Attempts to investigate this 
question were made by using Ascaris previously 
sterilized by treatment with antibiotics. Media 
in which such organisms had been incubated 
contained considerable amounts of volatile acids 
(1.2-1.8 mEq. produced by 100 gm. of worms in 
24 hours). They were separated on buffered Celite 
columns with chloroform-butanol mixtures. Ap- 
proximately 20% of the volatile acids contained 
six carbons, 40% five, 2 to 5% four, 10 to 15% 
three and 15 to 25% two. No formic acid produc- 
tion was detectable. Isomers of valeric acid were 
separated partially on Celite columns (non-mobile 
phase: 2 m phosphate buffer, pH: 7.8; mobile 
phase: 1% butanol in chloroform). Slightly more 
than 20% of the volatile acids produced by 
bacteria-free Ascaris had the solubility charac- 
teristics of n-valeric acid and of an a, B-unsatt- 
rated volatile acid; slightly smaller amounts 
(15-18%) had those of methylethylacetic and 
isovaleric acid. (This work has been supported by 
a grant from the U. 8. Public Health Service.) 


Agglutination of virus particles and bacterial cells 
by synthetic polypeptides. WARREN C, Burcer 
AND Mark A. STAHMANN (introduced by 
Ropert H. Burris). Dept. of Biochemistry, 
Univ. of Wisconsin, Madison. 

High molecular weight synthetic lysine poly- 
peptides were found to agglutinate and precipitate 
approximately fourteen times their weight 0 
tobacco mosaic virus. The polypeptides combined 
with the virus particles above pH 4 to caus 
precipitation and inhibition of virus infectivity 
at concentrations as low as 7 wg. polypeptide pet 
ml. The inhibition was a logarithmic function o 
the polypeptide concentration and chain length. 
Electron micrographs showed virus aggregatiol 
at levels below those required for precipitation. 
Heavy bacterial suspensions were completely 2g 
glutinated by the polypeptides at concentration 
greater than 100 ug. of polypeptide per ml. This 
agglutination, which did not occur in the absen¢ 
of electrolytes, involved a combination of the 
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polypeptides with the bacterial cells. The data 
are consistent with the theory that many ionic 
onds are formed between the basic peptide and 
acidic groups at the surface of the virus or bac- 
teria. The inactivity of the free amino acid shows 
that the peptide structure is essential. The lysine 
polypeptide chain produces a very high local 
concentration of positively charged amino groups 
which, by mass action, favors multiple ionic bond 
formation between polypeptide and the virus or 
bacteria. Since the probability that all the ionic 
bonds with a polypeptide molecule would be 
broken at the same instant is low, the resulting 
complex is stabilized. The multipolar character 
of the polypeptides then allows formation of 
network type structures leading to agglutination 
and precipitation. 


One-quantum mechanism and energy cycle in 
photosynthesis. DEAN Burk AaNp Orro War- 
purG.* Kaiser-Wilhelm-Institut fir Zellphysi- 
ologie, Berlin-Dahlem. 

If one illuminates Chlorella at pH 4-5 inter- 
mittently with a high intensity of monochromatic 
light and equal light and dark periods of the order 
of a minute, a minimum quantum requirement of 
lis observed in each light minute, that is, one mole 
of abosrbed light quanta effects the absorption of 
one mole of CO, and production of about the 
same quantity of O. (—CO,/+0, = —1 to —1.2). 
This ‘quantum yield’ of 1 is obtainable with either 
red, green, or blue light (A = 644, 547, or 436 
mu). In each dark-minute may be observed a 
combustion process (+CO,/—O, = —1 to —1.2) 
whose rate increases, as the light intensity in the 
illuminated periods is increased, to over 10 times 
the rate of the ordinary dark respiration. In this 
combustion phase, which also proceeds in the 
light-periods, some two-thirds or more of the 
organic product formed in the photochemical 
phase is immediately burned to yield with high 
eficiency the chemical energy necessary to form 
4 photosynthetic substrate wherewith one quan- 
tum only is needed to effect consumption of one 
molecule of CO, and production of one molecule 
of O.. Photosynthesis thus takes place by means 
of a two-phase cycle of interdependent energy 
transformations, one photochemical, the other 
chemosynthetic. This energy cycle is the solution 
of the long-standing quantum problem in photo- 
synthesis, namely, how a chemical reaction that 
thermodynamically requires the energy-equiva- 
lent of several light quanta is accomplished. 
Three to four revolutions of the photosynthetic 
energy cycle have been found to suffice to yield a 
permanent gain of one molecule of CO, fixed and 
0; produced. (Cf. Naturwiss., Dec., 1950; Ztschr. 
Naturforsch., Feb.-March, 1951). 
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Separation of lactic, succinic and malonic acids by 
ion-exchange chromatography. Harris Buscu,* 
Rosert B. HuRLBERtT* aND VAN R. Porter. 
McArdle Memorial Lab., Med. School, Univ. of 
Wisconsin, Madison. 

Difficulties encountered in metabolic studies 
involving the separation of succinic and lactic 
acids by silica gel chromatography led to the use 
of anion exchange columns. Satisfactory sepa- 
ration was achieved by elution from Dowex-l 
(formate form) with increasing concentrations of 
formic acid. The separated non-volatile acids 
were then determined by titration after the 
volatile eluant was removed by vacuum desic- 
cation over sodium hydroxide. The neutralized 
acids (30-100 um) were mounted on a 200-300 
mesh resin column 10.5 cm. high and 1.0 em. in 
diameter, packed with about one pound of air 
pressure. The concentration of the formic acid 
eluant was smoothly increased by forcing 4 N 
formic acid from a large reservoir through a 200- 
ml. mixing flask (originally filled with distilled 
water and mixed with continuous magnetic 
stirring) and through the column by means of air 
pressure, according to a similar procedure de- 
veloped by one of us (R.B.H.) for pyrimidine 
separations. The concentration of formic acid 
was about 2.8 N in tube 100 when collected on a 
Technicon fraction collector with 40 drops per 
tube and 10 drops per minute. The first few tubes 
were found to contain the lactic acid fraction, 
while succinic acid was in tubes 30-35 and malonic 
acid was in tubes 75-85. Further studies with 
related acids are in progress. 


Evidence for catabolism of uric acid in normal 
humans. JAMES Buzarp, CHARLES BISHOP AND 
Joun H. Tasorr (introduced by Epwarp M. 
BripGe). Depts. of Medicine and Biochemistry 
of Univ. of Buffalo Med. School and Buffalo 
General Hosp., Buffalo, N. Y. 

Two healthy male subjects were injected intra- 
venously with N;; labeled uric acid on two sepa- 
rate occasions. The urinary excretion of uric acid 
was followed using the isotope dilution technique 
and from this the amount of the injected N,; uric 
acid excreted via the urinary route was calculated. 
The determinations were continued until no more 
labeled uric acid was being excreted. The recovery 
of the injected uric acid in the four experiments 
was: 68%, 71%, 74% and 76%. Since the pool size 
and the turnover rate of uric acid were known in 
each case, it was possible to estimate the average 
quantity of uric acid synthesized in the body 
daily. From this datum and the average daily 
excretion of uric acid as determined by isotope 
dilution, it was possible to calculate the amount 
of synthesized uric acid excreted as urinary uric 
acid. These values were 61%, 63%, 74% and 71%, 
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respectively, and are similar to the values above 
which were obtained by independent calculations. 
Thus it was calculated that approximately two- 
thirds of the uric acid synthesized by the body 
was excreted as urinary uric acid and the re- 
maining one-third was disposed of by another 
route, presumably catabolism. 


Effect of Antabuse on Evipal-induced sleeping 
time in rats. ELizABeETH CARMICHAEL, W. 
DonaLp GRAHAM AND M. G. ALLMARK (intro- 
duced by L. I. Puacstey). Food and Drug Labs., 
Dept. of Natl. Health and Welfare, Ottawa, 
Ontario, Canada. 

Persky et al. (J. Pharmacol. & Exper. Therap. 
100: 273, 1950) have attributed to barbiturates the 
ability to inhibit acetaldehyde dehydrogenase 
through competition with the substrate. It has 
been demonstrated by Graham (J. Pharm. 
Pharmacol. In press) that Antabuse inhibits this 
same enzyme apparently through competition 
with diphosphopyridine nucleotide. It has now 
been found that oral dosage with Antabuse, 24 
hours prior to the intraperitoneal injection of 
Evipal, significantly prolongs the sleeping time 
of rats. For example, rats receiving 0.5 gm. of 
Autabuse per kg. body weight by stomach tube 
24 hours prior to the injection of Evipal, remained 
comatose twice as long as rats given the same dose 
of Evipal alone. These results may have signifi- 
cance in clinical medicine in two ways: 1) Alco- 
holics receiving Antabuse may be abnormally 
sensitive to barbiturates. 2) In patients receiving 
barbiturates regularly, the coadministration of 
Antabuse may enable reduction of the barbiturate 
dosage. 


Separation of urinary amino acids by ion exchange 
chromatography. Mary E. Carsten (introduced 
by Istpor GREENWALD). Dept. of Chemistry, 
New York Univ. College of Medicine, New York 

City. 

The large amounts of salts and of nitrogenous 
substances in urine have made difficult analysis 
for amino acids. A method has been developed for 
the preliminary separation by ion exchange of a 
crude ampholyte fraction which is then submitted 
to precise chromatography on a cation exchange 
resin. The total cations and ampholytes of a 24- 
hour sample of urine are first adsorbed on a column 
of a sulfonic acid resin. The weak bases and 
ampholytes are eluted with ammonia. This eluate 
is then passed through a strongly basic anion 
exchange resin. This adsorbs the ampholytes and 
rejects the weak bases. The ampholyte fraction is 
then eluted with HCl. An aliquot of the eluate 
(0.3 mEq. amino acid) is adsorbed on, then chro- 
matographically eluted from a column of a finely 
divided sulfonic acid resin with increasing concen- 
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trations of HCl. The effluent is collected in 1-n, 
fractions and the amino acid concentrations de. 
termined colorimetrically with ninhydrin or with 
1, 2-naphthoquinone-4-sulfonate. The constituen 
amino acids and peptides are identified by pape 
chromatography or by specific reactions. Th 
application of this procedure to normal ani 
pathological urines, to a synthetic mixture simu. 
lating urine and to normal urine with amino acik 
added will be illustrated. 


Vitamin By. II-Purification and chemical studies, 
Hersert FE. Carrer, P. K. BHarracuaryya;' 
KATHARINE R. WEIDMAN,* AND G. FRAENKEL' 
Depts. of Chemistry and Entomology, Univ. i 
Illinois, Urbana. 

Crude vitamin Bry (prepared as described in the 
preceding abstract) was subjected to paper chro- 
matography. In a phenol-water system the active 
fraction coincided with a ninhydrin-positive spot 
(Rr 0.83). However, ina butanol-water system the 
vitamin activity was separated from ninhydrin. 
positive material. The crude preparation could le 
concentrated 5-10 times over alumina columns o 
by Craig distribution in a phenol-water system. 
The gummy products thus obtained were activ 
at 0.75 m/gm. of diet in the Tenebrio assay. Fron 
these highly active fractions, crystalline material 
melting in the range 190-200°C. have been ob- 
tained. The most active fractions of Br show w 
characteristic absorption peaks in the ultraviolet 
and give weak carbonyl absorption in the infrs- 
red. Vitamin Br is extremely resistant to aci 
hydrolysis but is destroyed by treatment with 
strong alkali. The nature of the alkaline degrada 
tion products will be discussed. 


Structure of nucleic acids. III. Kinetics of alkaline 
hydrolysis of pentose nucleic acid. Liens Ff. 
CAVALIERI AND Louis P. Hammett (introduced 
by GeorGE BoswortuH Brown). Chemistry Lab. 
Columbia Univ., and Sloan-Kettering Inst. fot 
Cancer Research, New York City. 

The kinetics of the alkaline hydrolysis of yeast 
pentose nucleic acid has been studied by means 0 
a stirred flow reactor (YouNG AND HAMMETT! 
J. Am. Chem. Soc. 72: 280, 1950). The continuous 
flowing system allows the direct measurement 0 
the instantaneous rate of liberation of each mon0- 
nucleotide. Hydrolysis mixtures of varying 
degrees of conversion were eluted from Dowes 
#1 chloride columns for the analysis of the 
individual mononucleotides. Rates were calet- 


u 
lated from the equation, rate = y» where u 8 


the flow rate, V the volume of the reactor and! 
the concentration of the particular mononucle0- 
tide in the reactor at the steady state. A plot 0 
r vs. V/u (which is a measure of the degree fn) 
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conversion) reveals the appearance of several 
maxima for each nucleotide. This proves the 
hydrolysis to follow a consecutive-type reaction 
mechanism. Of the 4 nucleotides guanylic acid is 
distinct in that its rate of formation appears to 
be zero at zero time. This is taken to mean that a 
significant amount of hydrolysis must occur before 
guanylic acid becomes available for cleavage, i.e. 
it probably exists in a branched net-work. The 
following mechanism is tentatively suggested: 
VEeC+NGASN+BN, where N = 
mononucleotides, A, B, C, D— = polynucleotides. 


Spectrophotometric measurements of the cyto- 
chrome components of the succinic oxidase 
system. Brirron CHANCE. Johnson Research 
Fndn., Univ. of Pennsylvania, Philadelphia. 
Sensitive spectrophotometric methods have 

been developed for the measurement of optical 
density changes caused by the oxidation and 
reduction of cytochrome components in turbid 
heart muscle preparations. If sodium succinate is 
added to aerated heart muscle preparation (pre- 
pared according to Keilin and Hartree), slight 
changes of optical density occur (~ 0.3% of the 
total absorption in the visible region) which are 
plotted as a function of wavelength and show the 
characteristic bands of cytochrome components 
a,b, and c at the positions 605, 562, and 552 mu 
(605, 564, and 550 were measured visually by 
Keilin and Hartree). These absorption bands are 
greatly intensified some time later when the 
oxygen is exhausted and complete reduction of 
the cytochrome components by succinate occurs. 
The band of a; (445 mu) then appears. It is con- 
cluded that the cytochrome components of heart 
muscle preparations are not fully oxidized in 
steady-state action in the presence of oxygen and 
succinate. The intensity of the ‘steady-state oxi- 
dized’ spectrum of cytochrome components a and c 
is reduced by succinic dehydrogenase inhibitors 
(malonate) and intensified by oxidase inhibitors 
(cyanide). On the basis of the spectroscopic 
measurements and on the basis of some assump- 
tions to be discussed, the sequence of steady-state 
percentage oxidation for a particular heart muscle 
preparation is a3 = 95,a = 77,c = 64, b = 58. In 
addition, the time sequence of reduction of the 
cytochrome components has been measured, and 
is found to be c<a3<0 on the basis of the interval 
between addition of succinate and 50% reduction 
of each component. 


Metabolism of formaldehyde by rat liver ho- 
mogenates. Frrxos CHARALAMPOUS AND GERALD 
C. MUELLER (introduced by James A. MILLER). 
McArdle Memorial Lab., Med. School, Univ. of 
Wisconsin, Madison. 

The ability of rat liver homogenates to utilize 
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formaldehyde enzymatically has been studied in 
fortified reaction mixtures under a variety of 
conditions. It was observed that 40 mg. of ho- 
mogenized rat liver freshly prepared in isotonic 
KCl and incubated in a reaction flask containing 
phosphate buffer, isotonic KCl and magnesium 
ions metabolized 60-65 of formaldehyde in 20 
minutes. This activity was completely destroyed 
when the homogenate was incubated for 30 min- 
utes at 38° prior to addition to the formaldehyde- 
containing system. Similarly, homogenates pre- 
pared in distilled water rapidly lost the ability to 
metabolize formaldehyde in the absence of added 
cofactors. This inactivation was found to be 
prevented or completely reversed by the addition 
of diphosphopyridine nucleotide; hexosediphos- 
phate, and nicotinamide to the reaction flask. 
With incubated homogenates triphosphopyridine 
nucleotide, adenosinetriphosphate, glucose-6- 
phosphate and nicotinamide could not substitute 
for diphosphopyridine nucleotide and hexosedi- 
phosphate. The rate of enzymatic removal of 
formaldehyde was slightly greater in an atmos- 
phere of nitrogen than in air. Under anaerobic 
conditions only 17-20% of the metabolized for- 
maldehyde could be accounted for as formic acid 
and methanol combined. In the same system 
formic acid and methanol were not utilized. 
Aerobically, 27-40% of the metabolized formalde- 
hyde was accounted for as these two metabolites, 
however there was also a variable utilization of 
these substances in air. The metabolic inter- 
relationships of formaldehyde, other ‘one carbon’ 
compounds, and acceptor systems will be 
discussed. 


Crystalline human carbonylhemoglobin as a 
standard for several colorimetric methods for 
hemoglobin determination. Max E. Ci.core 
AND ARTHUR E. O’Dea (introduced by WILson 
D. Lanauey). Dept. of Biochemistry, Univ. of 
Buffalo School of Medicine, Buffalo, N. Y. 
Human carbonylhemoglobin as lyophilized pow- 

der from crystalline oxyhemoglobin was tested as a 

suitable reference standard for the colorimetric 

estimation of hemoglobin. Crystalline oxyhemo- 
globin from outdated transfusion blood was 
dialyzed free of salts, converted to carbonylhemo- 
globin, and lyophilized. The iron content was 
used as the primary criterion of purity. The 
relation between the concentration of carbonyl: 
hemoglobin and the optical densities determined 
in the acid, alkali, cyan hematin and cyan- 
methemoglobin methods revealed straight line 
functions in each case. However, extinction co- 
efficients at 535 my of acid hematin prepared from 
carbonylhemoglobin powder were appreciably less 
than for the acid hematin from hemoglobin in 
blood. A distinct increase in the extinction co- 
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efficients of acid and alkali hematin, at 535 and 
580 mu, respectively, was observed when normal 
plasma was added to the carbonylhemoglobin 
prior to color development, but not with the other 
methods. The hemoglobin contents of a series of 
human bloods were estimated from total iron and 
colorimetric determinations in the above methods 
with reference to the extinction values obtained 
on carbonylhemoglobin solutions with and with- 
out added plasma. The results indicate that the 
lyophilized carbonylhemoglobin can serve as a 
practical standard for the methods studied. 


Cytochrome b. Haroitp W. Ciarx,* Harowp A. 
NEUFELD* AND Extmer Srortz. Dept. of Bio- 
chemistry, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N.Y. 

Several roles for cytochrome b, including iden- 
tity with succinic dehydrogenase, have been 
postulated but not clearly demonstrated because 
of the difficulties encountered in separating the 
cytochrome components. Purification of the SC 
factor (Federation Proc. 9: 160, 1950) by cholate- 
ammonium sulfate fractionation of pig heart 
extract has resulted in a clear red fraction which 
has absorption characteristics attributed to cyto- 
chrome b. In the oxidized state this compound has 
a prominent absorption peak at 416 my and a 
slight peak at about 525 my. The reduced form 
absorbs very strongly at 429 my and 561 my and 
to a lesser degree at about 529 my. No absorption 
peaks were noted at 550 my and 605 my, indicating 
the virtual absence of cytochromes c and a, al- 
though weak oxidase activity remained. Cyto- 
chrome b is partially reduced by succinate and 
succinic dehydrogenase. Cytochrome b, reduced by 
hydrosulfite, is completely oxidized by cytochrome 
c. In the presence of succinate, succinic dehydro- 
genase, cytochromes b and c, and cyanide, the b 
component is found partially reduced and the c 
component completely reduced. On differential 
ultracentrifugation the ratio of SC activity to 
cytochrome b remains constant, but succinic de- 
hydrogenase activity may be separated from 
cytochrome b. It seems probable that the labile 
link between succinic dehydrogenase and cyto- 
chrome c, heretofore called the SC factor, is 
cytochrome b. 


Estimation of serum lipoproteins by chemical and 
* physical methods. GreraLpINE E. CoGIn* anp 
Mary L. PeterMANN. Sloan-Kettering Insi., 

New York City. 

Human plasma proteins have been separated by 
method 10 of Cohn et al. (J. Am. Chem. Soc. 72: 
465, 1950) into two fractions, one containing the 
alpha lipoprotein and the other the beta lipo- 
protein. The cholesterol content of the whole 
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plasma and of each fraction has been determined, 
The lipoproteins of low density (less than 1,(f) 
have been concentrated from both serum an/ 
plasma by high speed centrifugation and examine/ 
in the analytical ultracentrifuge by a modificatig, 
of the flotation method of Gofman et al. (Scien 
111: 166, 1950). From its refractive increment, 
corrected for the sector shape of the cell, the 
amount of the low density material has bee 
calculated. The density of every solution analyzed 
in the ultracentrifuge has been checked in , 
micropycnometer. The flotation rate determined 
from the position of the maximum refractive 
index gradient appears to be fairly constant in 
normal young women, while the shapes of the 
flotation curves are quite variable. Comparison 
of the results obtained by the chemical and 
physical methods shows that the amount of 
plasma beta-lipoprotein cholesterol is propor. 
tional to the concentration of serum low-density 
lipoprotein over a wide range. In some instances 
the total low-density lipoprotein may be greatly 
elevated, although the proportion of the S; 10-2) 
components is relatively small. 


Response of rats to diets high in methionine. 
Haroip P. CoHEen* aNd CLARENCE P. Bens. 
Dept. of Biochemistry, College of Medicine, State 
Univ. of Iowa, Iowa City, Towa. 

When excessive amounts of pLt-methionine (1.8%) 
are added to the diet of young white rats, their 
rate of growth is retarded and hemosiderin accu- 
mulates in their spleens (VAN PILsuM AND Bers. 
J. Biol. Chem. 183: 279, 1950). Neither of these 
effects was alleviated by further supplementing 
such diets with puL-serine or glycocyamine, in 
amounts molecularly equivalent to the methio- 
nine. Molecularly equivalent supplements 0 
arginine plus glycine alleviated the growth de- 
pression, though not as well as when less arginine 
and more glycine were supplied. The supplements 
did not prevent the spleen darkening in either 
instance. Replacement of the 1.8% of pxi-methio- 
nine with a molecularly equivalent amount of 
pi-homocystine induced an even greater growth 
retardation; when the choline content of the diets 
was raised from 0.2-0.8%, the growth on the 
homocystine regimen was equal or slightly sv- 
perior to that on the high methionine diet. Gross 
examination of the spleens of the animals fed the 
homocystine showed abnormal pigmentation only 
in the group receiving the higher level of choline. 
The homocysteine and the methyl fragments of 
the methionine molecule are therefore tentatively 
assumed to exert different effects, the former (0 
a derivative produced from it) depressing the 
growth, the latter inducing the spleen pigments 
tion. 
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A comparison of hydrolytic procedures for conju- 
gated urinary corticoids. Saut L. Conen. Dept. 
of Physiological Chemistry, Univ. of Minnesota 
Med. School, Minneapolis. 

The corticoid activity (formaldehydogenic) of 
urines without any hydrolysis and after hydrolysis 
with acid, buffer and with preparations of calf 
spleen glucuronidase were determined and com- 
pared. The urinary corticoid values are increased 
about 50-100% by adjusting to pu 1.0 and per- 
mitting to stand at room temperature for 1-3 
days. Permitting the urine to remain at pu 1.0 
for longer periods of time results in a gradual 
decrease in assayable corticoids. Heating urines 
in n/10 acetate buffer (pH 5.0) in a boiling water 
bath results in up to twice the yield of corticoids 
than that obtained after acid hydrolysis in many 
but not all urine specimens. Those urine specimens 
for which increased corticoid values are obtained 
by the buffer hydrolysis show optimum values 
after about 2 hours of heating. Hydrolysis with 
preparations of calf spleen glucuronidase yields 
maxima corticoid assays 10-30 times greater than 
those obtained by the px 1.0 hydrolysis. Subse- 
quent treatment of the buffer or enzyme hydro- 
lyzed urines with acid may lead to a considerable 
loss in corticoids. These effects are interpreted as 
due to differences in the nature of the conjuga- 
tions and of the liberated formaldehydogenic 
substances, 


Pentose production and utilization by enzyme sys- 
tems of Escherichia coli. Seymour 8S. CouEnN, 
Dwicut B. McNarr Scorr* anp Mary Lan- 
nING.* Children’s Hosp. of Philadelphia (Dept. 
of Pediatrics) and Dept. of Physiological Chem- 
istry, School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

Extracts of E. coli grown aerobically on glucose 
contain 6-phosphogluconate dehydrogenase. En- 
zyme preparations, purified by precipitation be- 
tween 0.62-0.90 saturated (NH,)2SO,, catalysed 
the formation of 0.5 mole pentose phosphate and 
CO, per mole of phosphogluconate in the presence 
of TPN and phenazine, O2 (0.5 mole) was con- 
sumed. After removal of phosphate, the products 
Were separated on a Florex column. p-Arabinose 
was identified. Other separated pentoses behaved 
like p-araboketose and anenediol-pentose. Very 
little ribose was found. Bacteria grown adaptively 
on gluconate contain gluconokinase, which cata- 
lyses the formation of 6-phosphogluconate in the 
presence of ATP. It has been shown in growing 
bacteria with C-labeled gluconate that most of 
the gluconate is degraded by means of phospho- 
gluconate dehydrogenase via pentose phosphate. 
Cells grown adaptively on p-arabinose contain a 
Specific p-arabinokinase. Acid labile phosphate of 
ATP was transferred to p-arabinose to form an 
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acid-stable organic phosphate in enzyme extracts. 
Cells grown adaptively on pb-ribose contain a 
specific p-ribokinase. An acid-stable organic phos- 
phate was formed from ribose, ATP, and purified 
ribokinase. The isolated product behaved like the 
unknown pentose phosphate, thought to be enediol 
pentose phosphate, previously observed as a prod- 
uct of phosphogluconate degradation (Couegn, S. 
8S. anp D. B. McNatr Scorr. Science III: 543, 
1950). It is considered that phosphogluconate 
degradation leads to a compound participating 
in the equilibria: pb-arabinose-5-PO, = trans- 
enediol pentose-5-PO, = p-araboketose-5-PO, = 
cis-enediol pentose-5-PO, = p-ribose-5-PO,. The 
pathway of phosphogluconate degradation and 
pentose formation appears to be.a major pathway 
of carbohydrate utilization in Z. coli. 


Isolation of 5’ nucleotides from nucleic acid 
digests. WaLpo E. Coun Anp ELuior VoLkKIN.* 
Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
Tenn. 

In the course of analysing digests of calf-liver 
ribonucleic acid (RNA) produced by the con- 
secutive actions of ribonuclease and arsenate- 
inhibited intestinal phosphatase (KLEIN, Zéschr. 
Physiol. Chem. 218: 164, 1933), we have isolated 
and identified the 5’ phosphates of cytidine, 
adenosine, uridine and guanosine. The only other 
readily identifiable mononucleotide products 
found were the b forms of cytidylic and uridylic 
acids (Coun, J. Am. Chem. Soc. 72: 2811, 1950). 
Several as yet unidentified peaks in the ion-ex- 
change elution sequence are being investigated. 
The 5’ nucleotides were identified by comparison 
with synthetic materials (and muscle adenylic 
acid) with respect to ion-exchange behavior, re- 
sistance to acid hydrolysis of the purine com- 
pounds, spectrophotometric properties of the 
pyrimidine pair, a purine: pentose: phosphate ratio 
of 1:1:1, identical hydrolytic rates with a specific 
5’-nucleotidase, absence of desoxypentose. The 
5’ substances were not synthesized by the same 
phosphatase treatment from nucleosides or nu- 
cleotides, nor did they incorporate inorganic 
phosphate or arsenate from the medium. It ap- 
pears, therefore that they were constituents of 
the original RNA, for if produced by enzymatic 
action during hydrolysis, this must have occurred 
at some polynucleotide level. Failure to isolate 
ribose-5-phosphate from acid hydrolysates of the 
same material, or 5’ nucleotides from alkaline 
hydrolysates, lends support to Gulland’s hypothe- 
sis (J. Chem. Soc. 1722, 1938) of phosphate migra- 
tion during chemical hydrolysis from the 5’ to the 
3’ position. This would account for the recurring 
evidence of 5’ phosphoryl linkages in native or 
enzymatically degraded ribonucleic acids and not 
in chemically degraded material. 
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Binding of thiazines by plasma albumin and 
nucleic acid. H. Bruce CoLLieER aND GORDON 
M. AuLENBY.* Dept. of Biochemistry, Univ. of 
Alberta, Edmonton, Canada. 

Phenothiazine is a powerful anthelmintic drug, 
and its oxidized derivatives are active enzyme 
inhibitors (COLLIER AND ALLEN. Canad. J. Re- 
search B20: 284, 1942). Binding of thiazone and 
thionol by crystalline plasma albumin was in- 
vestigated by the dialysis and the spectrophoto- 
metric methods, in 0.05 m phosphate of pH 7.4. 
Within the limited solubility range of these com- 
pounds the degree of binding was found to be 
rather limited, with n values of about 2, and k 
values of approximately 5 X 10-°. Preliminary 
experiments with yeast nucleic acid (Eimer and 
Amend) in the same buffer indicate a marked 
lowering of the extinction of both thiazone and 
thionol, as observed spectrophotometrically. 


Enzymatic reaction between diphosphopyridine 
nucleotide (DPN) and reduced triphosphopyri- 
dine nucleotide (TPNH.). Stpney P. CoLowick, 
NaTHAN O. KapLan AND MARGARET M. Crortt.* 
McCollum-Pratt Inst., Johns Hopkins Univ., 
Baltimore, Md. 

Extracts of Pseudomonas fluorescens contain a 
specific isocitric dehydrogenase which reduces 
TPN but not DPN. However, DPN is rapidly and 
completely reduced by isocitrate in this system 
provided that a small amount of TPN is also 
added. It appears that the reduction of DPN is 
due to an enzyme which catalyzes the following 
reaction: TPNH. + DPN — TPN + DPNH:2. 
The enzyme has been found so far only in Pseudo- 
monas extracts. It can be largely freed of isocitric 
dehydrogenase and diaphorase activity by am- 
monium sulfate or acetone fractionation. The 
purified enzyme can be assayed a) indirectly, by 
its effect on the rate of reduction of DPN in a 
system containing isocitrate, isocitric dehydroge- 
nase from pig heart, and a catalytic amount of 
TPN, or b) directly, by its effect on the rate of 
reduction of DPN by chemically or enzymatically 
prepared TPNH). In test system a, all of the added 
DPN is reduced, while in test system b the added 
DPN is only partially reduced and a large excess 
of DPN is required for complete oxidation of the 
TPNH). However, so far it has not been possible 
to detect the reaction in the reverse direction; i.e. 
there is no reduction of TPN by DPNHz, either 
directly or in a test system containing ethyl 
alcohol, aleohol dehydrogenase, and catalytic 
amounts of DPN. 


Reduction of oxidized glutathione by plant en- 
zymes. Eric E. Conn* AND BirGit VENNESLAND. 
Dept. of Biochemistry, Univ. of Chicago, Chicago, 
Til. 
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A new enzyme, termed glutathione reductase, 
has been demonstrated to occur in a wide variety 
of plant tissues. This enzyme catalyzes the reduc- 
tion of oxidized glutathione (GSSG) by reduced 
triphosphopyridine nucleotide (TPNH). The re. 
duction of GSSG proceeds to completion stoichio. 
metrically; and no reaction can be demonstrated 
in the reverse direction. Reduced diphosphopyri- 
dine nucleotide can not be substituted for TPNH, 
nor can cystine be substituted for GSSG. The 
enzyme is water soluble, heat labile, and can be 
precipitated by ammonium sulfate with little loss 
of total activity. Prolonged dialysis against dilute 
buffers leads to variable losses of activity which 
can not be restored by addition of boiled extracts. 
The properties of glutathione reductase from 
wheat germ have been studied in some detail. The 
enzyme can be assayed quantitatively by titrating 
the GSH formed from GSSG in the presence of 
catalytic amounts of TPN plus a TPN-dehydroge- 
nase with its substrate. Glucose-6-phosphate with 
Zwischenferment is particularly useful for this 
purpose. Zwischenferment activity is present in 
all the plant extracts found to contain glutathione 
reductase (wheat germ, carrot, cabbage, spinach, 
potato, avocado). In crude dialyzed extracts the 
former enzyme generally occurs in such amounts 
that addition of extra Zwischenferment to the test 
systems does not increase the rate of reduction of 
GSSG. The two activities can, however, be sepa- 
rated by ammonium sulfate fractionation. The 
possible function of glutathione reductase in 
plant metabolism will be discussed. 


Chemistry of urochrome. THomas B. Coo ince. 
Dept. of Biochemistry and Zoller Dental Clinic, 
Univ. of Chicago, Chicago, Ill. 

The observation of Thudicum that urochrome 
can be benzoylated has been confirmed. The ether 
soluble product of benzoylation is not a single 
substance and on treatment with hot ethanolamine 
yields material having approximately the solu- 
bility and light absorption in the visible of the 
untreated material. Highly purified urochrome 
preparations yield on treatment with sodium 
perborate by the method of Schunterman and 
Hoffman an ether soluble pigment of very low 
nitrogen content. These facts and others suggest 
that urochrome is a mixture of pigments having 
identical or very closely similar quinonoid chromo- 
phoric structures but differing in the nitrogenous 
side chains. 


Biosynthesis of histidine. Minor J. Coon AND 
Louis Levy (introduced by D. W. Wixson). 
Dept. of Physiological Chemistry, Univ. of Penn- 
sylvania School of Medicine, Philadelphia. 

The mechanism by which histidine is produced 
in living cells is of particular interest because it 
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is now recognized that this amino acid is not 
essential in the diet of man for the maintenance 
of nitrogen equilibrium (Rossg, Federation Proc. 
8: 546, 1949). Experimental animals, on the other 
hand, do not synthesize histidine to an appreciable 
extent. We have therefore employed yeast as an 
organism with which to study this metabolic 
pathway. A culture of Saccharomyces cerevisiae 
was allowed to grow for about 10 hours on a basal 
medium which was supplemented with one of 
several highly radioactive test substances. The 
protein fraction from the harvested yeast was 
subjected to acid hydrolysis, and the histidine 
was separated from the resulting mixture of amino 
acids with the aid of buffered cation exchange 
resins; it was then converted to the silver complex 
and finally recrystallized to constant radioactivity 
in the form of the bis-3,4-dichlorobenzenesulfo- 
nate. Formate-C', bicarbonate-C'™, and lactate- 
2,3-C14 were found to be precursors of radioactive 
histidine, whereas acetate-2-C' and glycine-1-C™ 
were relatively ineffective in this respect. Studies 
on the chemical degradation of the histidine 
samples are in progress. 


Removal and distribution of P*? following its 
injection as buffered phosphate, colloidal cal- 
cium or chromium phosphate. Joun A. D. 
CooreR AND JacoB R. SuKER (introduced by 
CuesTeR J. Farmer). Dept. of Physiological 
Chemistry, Northwestern Univ. Med. School, Chi- 
cago, Ill. 

P* as buffered phosphate, or as colloidal calcium 
or chromium phosphate was injected intrave- 
nously into dogs and rats. The dose of calcium 
and phosphorous was 15 and 7 mg/kg. body 
weight, respectively. Disappearance of excess 
phosphate from the blood was complete two hours 
after phosphate injection. The greatest localiza- 
tion of P%? occurred in the liver and kidney with 
lesser concentrations in the lung and spleen. 
Following injection of labeled colloidal calcium 
phosphate solution calcium disappeared from the 
circulation much more rapidly than did the phos- 
phorous. Urinary excretion of calcium was in- 
creased 60 minutes after injection. Phosphorous 
excretion had two maxima, one at 60 minutes and 
the other 5 hours following injection. Localization 
of P*2 in these animals was primarily in the liver 
and kidney with smaller amounts in lung and 
spleen. Five minutes after the injection of labeled 
colloidal chromium phosphate the specific activity 
of the blood was negligible. No significant changes 
in serum calcium were observed. The urinary 
excretion of calcium decreased slightly during the 
30 minutes following injection while the phos- 
phorous excretion increased sharply between the 
4th and 6th hour. The P* was found to be con- 
centrated in the liver, lungs and spleen with no 
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localization in the kidney. From these observa- 
tions it seems that the removal of calcium phos- 
phate and chromium phosphate may be governed 
by different mechanisms. 


Vitamin B,, activity of 5,6-dimethyl benzimidazole, 
1,2-diamino-4,5-dimethylbenzene and_ ribo- 
flavin for the rat. J. M. CoopERMAN AND B. 
TABENKIN (introduced by 8. H. Rustin). Depts. 
of Nutrition and Microbiology, Hoffman-La Roche, 
Inc., Nutley, N. J. 

Rats maintained on the vitamin Bi, depletion 
diets of Register et al. (J. Biol. Chem. 177: 129, 
1949) and modified so that 100 mg. crystalline 
thyroxine per kg. replaced the iodinated casein, 
and of Emerson (Proc. Soc. Exper. Biol. & Med. 
70: 392, 1949) were given 5,6-dimethylbenzimida- 
zole (A), 1,2-diamino-4,5-dimethylbenzene (B) 
and riboflavin (C) to determine the vitamin Bi2- 
like activity of these compounds. When adminis- 
tered interperitoneally compound B had a very 
low order of activity. Under these conditions 
compounds A and C can partially satisfy the 
vitamin B;2 requirement. Ten or 15 rats were used 
in each group. These results are shown in the 
following table. 


TOTAL GAIN 2 WEEK ASSAY 
PERIOD—GM. 
Diet of Register 
et al. Diet of Emerson 


0 34 24 
0.057 B12 55 53 
0.207Bie 77 71 
1 mg. A 46 34 
5 mg. A 46 (1 dead) 

2 mg. B 34 30 
3 mg. B 41 

2mg.C 50 


SUPPLEMENT 
PER DAY 


Preliminary experiments that compound A may 
be somewhat more effective when given orally, 
but no increase in effectiveness was noted for 
compound B when it was administered orally. 


Antagonism of anethole and adrenal extract on 
glycogen formation in adrenalectomized rats. 
LucILLE Cork anv J. J. Oteson. Lederle Labs. 
Div., American Cyanamid Co., Pearl River, N.Y. 
A study was made of the effect of various sub- 

stances on the deposition of glycogen in the livers 

of bilaterally adrenalectomized, fasted rats by 
lipoadrenal extract. Anise oil and its major con- 
stituent, anethole, were found to strongly inhibit 
glycogen formation. This inhibition was revers- 
ible. For example 100 mg. of anethole inhibits the 
effect of 200 y of lipoadrenal extract and is re- 
versed by 1 mg. of the extract. Other active 
compounds include menthol, borneol, anisic acid, 
citral, vanillin and eugenol. It is known that these 
compounds are detoxified by conjugation to glu- 
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curonides. Thus, they may act in part by com- 
peting for available glucose. If 100 mg. of exoge- 
nous glucose is given with the adrenal extract, 
glycogen deposition is increased. This effect is 
also blocked by 200 mg. of anethole. The effect 
of adrenal extract in decreasing insulin sensitivity 
is also blocked by anethole. The latter has little 
effect alone on the production of hypoglycemia 
by insulin. Anethole increases adrenal hyper- 
trophy in unilaterally adrenalectomized animals. 
Thus it may increase bodily demand for adrenal 
steroids. 


Egg white proteins. Frank A. CsonKA AND MER- 
riaAM A. Jonges.* Bureau of Human Nutrition 
and Home Economics and Bureau of Agricultural 
and Industrial Chemistry, Agricultural Research 
Administration, USDA, Washington, D.C. 
Electrophoretic studies were conducted to deter- 

mine the influence of diet and of the genetic lineage 

of the hen on the protein composition of egg white. 

Two dietary regimens differing in their protein 

sources were studied. Determinations were made 

of the ovomucoid, ovalbumen, conalbumen and 
globulin content of eggs laid by pullets of Rhode 

Island Red-Leghorn crosses and of standardized 

bred Rhode Island Reds. Differences were ob- 

served in the composition of the egg white of the 
eggs from the two genetic lines of hens studied. 

The major differences observed were in the ovo- 

mucoid, conalbumen and globulin content of the 

eggs and were noted whether the hens were on a 

diet of relatively low or of relatively high protein 

content. 


In vitro conjugation of phenol by rat liver. R. H. 
DeMEtIo (introduced by W. H. PEARLMAN). 
Dept. of Biochemistry, Jefferson Med. College, 
Philadelphia, Pa. 

Rat liver slices produce phenylglucuronide and 
phenylsulfate, whereas homogenates fortified with 
adenylic and alpha-ketoglutaric acids conjugate 
most of the phenol with sulfate; more phenyl- 
glucuronide is produced by the slices in absence 
of sulfate. Pheny] sulfate formation increases more 
rapidly with time of incubation than phenyl- 
glucuronide. Maximum conjugation with slices is 
attained in 4 hours and in one hour with homoge- 
nate. Phenylsulfate is not hydrolized to an ap- 
preciable extent by slices or homogenates in pres- 
ence or absence of cyanide or sulfate. Other 
phenols inhibit conjugation by slices in decreasing 
order of activity: dinitrophenol, o-nitrophenol 
and salicylate, acetylsalicylate, /-tyrosine. In a 
sulfate-free medium conjugation by slices is not 
affected by the addition of taurine and gluta- 
thione, but is considerably increased by that of 
cysteine and thiosulfate. The homogenate is active 
in oxygen but not in air. The same activity is 
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observed when sodium predominates as when 
potassium is the main cation in the medium and 
when alpha-ketoglutarate is replaced by succinate, 
A sediment and a supernate are obtained by 
centrifugation of fortified homogenate at 600 g. 
If separately resuspended in fortified medium, 
no conjugation occurs, but it does when they are 
recombined (but not if the supernate is previously 
boiled.) 


Reactions of xanthydrol with certain amino acids 
and proteins. SHERMAN R. DIcKMAN AND WAYNE 
L. Westcott (introduced by Leo T. SamMvuELs). 
Dept. of Biological Chemistry, Univ. of Utah 
College of Medicine, Salt Lake City. 

Xanthydrol in acetic acid solution forms de- 
rivatives with asparagine, glutamine, arginine 
and lysine. Alanine, leucine, threonine and tyro- 
sine did not react. The ultraviolet spectral- 
absorbancy curves of the xanthyl amino acids 
have a broad band in the range 2700-2900 A and 
also exhibit high absorbancies below 2500 A. 
They thus resemble the spectral-absorbancy curve 
of xanthydrol itself which shows a peak at 2890 

and maximum absorbancy below 2500 A. The 
product formed by the treatment of cytochrome 

e with xanthydrol in acetic acid at room tempera- 

ture for 30 minutes was catalytically inactive 

when tested in the cytochrome oxidase-succinic 
dehydrogenase system. When xanthyl-cytochrome 

c was assayed by the chemical spectrophotometric 

method, however, practically no inhibition was 

found. Dickman and Proctor (unpublished) previ- 
ously demonstrated that xanthydrol inhibited 
egg white lysozyme. Xanthydrol also reacts with 
insulin in acetic acid. The ultraviolet spectral- 
absorbancy curve of the aqueous phase after 
ether extraction had a much higher absorbancy 
at 2750-2900 A than the original insulin solution. 


Inhibition of anaerobic and aerobic phosphoryla- 
tion of glucose in nucleated red cells by intra- 
cellular ions. ZacHaRIAS DiscHE AND GILBERT 
ASHWELL.* Dept. of Biochemistry, Columbia Univ. 
College of Physicians and Surgeons, New York 
City. 

The mechanism of the inhibitory effect, previ- 
ously described, of intracellular ions on the aerobic 
glycolysis in hemolysates of pigeon erythrocytes 
was further investigated. The anaerobic glycolysis 
of glucose in hemolysates freed of organized parti- 
cles by high-speed centrifugation goes on only in 
presence of ATP. It is inhibited by multivalent 
anions (NasSO, M/50, KxFe/CN/6 M/250, Na 
Phosphate M/50, Na Citrate M/100, ribonucleate 
0.5%). Ca*+, Ba++ M/200 Lat*++ M/500 NaCl and 
K Cl M/10 do not inhibit or accelerate. Hexo- 
kinase and two other enzymes of the glycolyti¢ 
system were shown to be the points of attack of 
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the inhibitors. The aerobic glycolysis in non- 
centrifuged hemolysates is inhibited by lower 
concentrations of multivalent anions than are 
effective against the aerobic glycolysis, and by 
multivalent inorganic cations at concentrations 
ranging from M/5000 to M/1000. The respiration 
is also inhibited by the multivalent ions, but to 
a lesser degree than the aerobic glycolysis. As 
the aerobic breakdown of glucose was shown to 
be preceded by its phosphorylation our experi- 
mental data indicate, that multivalent ions in- 
hibit the aerobic phosphate transfer to a phos- 
phate carrier, which phosphorylates glucose. This 
inhibition appears at concentrations of multi- 
valent ions, which can be considered as physio- 
logical. Anions and cations show a pronounced 
synergy in their inhibitory effect on the respiration 
as well as the aerobic glycolysis. (This work has 
been supported by a research grant from the 
Donner Foundation.) 


An improved method for preparing sodium de- 
soxypentose nucleate. ALEXANDER L. Dounce, 
NormaN S. Simmons* AND Ernest R. M. Kay.* 
Depts. of Pathology and Biochemistry, Univ. of 
Rochester School of Medicine and Dentistry, Roch- 
ester, N.Y. ‘ 

A convenient procedure has been developed for 
isolating sodium desoxypentose nucleate (Na- 
D.N.A.) using sodium dodecyl sulfonate (S.D.S8.) 
which extracts firmly bound Na-D.N.A. from ani- 
mal tissue and which leads to very complete 
removal of protein from the product. Animal 
tissue (or isolated cell nuclei) is extracted re- 
peatedly with 0.9% NaCl in the presence of 0.01 
m citrate. The residue is extracted for 3 hours with 
0.45% S.D.S. in 0.9% NaCl. The NaCl concentra- 
tion is brought to 5% and the suspension is clari- 
fied by centrifugation. Na-D.N.A. is precipitated 
from the supernatant by adding 1 volume of 
alcohol. The crude product is dissolved in water 
and stirred for 1 hour after adding 8.D.S. (0.45% 
in concentration). NaCl is added until 5% in 
concentration, the suspension is clarified by cen- 
trifugation at high speed and the Na-D.N.A. is 
precipitated by adding one volume of alcohol. 
The precipitated product is dissolved again in 
water, NaCl is added until 0.9% in concentration, 
and the solution is centrifuged at high speed. 
Finally, the Na-D.N.A. ‘is precipitated from the 
Supernatant by adding more NaCl and alcohol 
as previously. The product gives negative tests 
for protein and is satisfactory from an analytical 
standpoint. The degree of polymerization is very 
high as evidenced by the formation of a fairly 
stiff gel in distilled water at a concentration of 
only 0.8% Na-D.N.A. 
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Production of red cells in acclimatization to 
altitude—comparative study of in vitro systems 
in biosynthesis of hemoglobin. Davip L. Dras- 
KIN AND ASHTON GRAYBIEL. Dept. of Physio- 
logical Chemistry, Graduate School of Medicine, 
Univ. of Pennsylvania, Philadelphia, and U. 8. 
Naval School of Aviation Medicine, Pensacola, 
Fla. 

Decisive information is unavailable as_ to 
whether, in acclimatization to oxygen lack at 
high altitude, pre-fabricated erythrocytes are 
extruded into the circulation from tissue stores 
or whether new red cells are produced, either in 
the bone-marrow or some extra-medullary lo- 
cality. Our studies were upon similar thorough- 
bred Beagle hounds on a standard diet and were 
carried out over extended periods of time to 
furnish clear-cut definition of features in the 
acclimatization phenomenon. Identical changes 
in erythrocyte, hemoglobin and hematocrit values 
were found in a splenectomized animal and its 
control observed for 1500 hours at a simulated 
altitude of 15,000 feet and 1000 hours of readjust- 
ment at sea level, except in the first hour at 
high altitude, during which time only may an 
inference of splenic involvement be made. The 
following significant activities (in counts/minute/ 
mg.) were obtained upon samples of thrice re- 
crystallized hemin prepared from blood incubated 
in vitro with glycine-2-C': duck blood, 37.8, 
blood from dogs acclimatized to 15,000 feet, 7.67, 
12.43, and blood from a control dog at sea level, 
4.45. The standard error of the net counts was 
+2%, and ‘quasi incorporation’ was ruled out. 
The evidence suggests that the production of 
new cells is a major component in the character- 
istic acclimatization response, and, furthermore, 
that the hemoglobin biosynthetic capability of 
blood in vitro is a relative matter, and not con- 
fined to avian erythrocytes. 


Effect of 2,6-diaminopurine on purine metabolism 
in Neurospora. Witt1AM DRELL (introduced by 
N. H. Horowir1z). Kerckhoff Labs. of Biology, 
California Inst. of Technology, Pasadena. 

The effects of diaminopurine, guanine, guano- 
sine, isoguanine and isoguanine riboside on the 
growth of adenineless Neurospora including strains 
27663 and 28610 have been studied in the presence 
of suboptimal amounts of adenine, adenosine, 
hypoxanthine or inosine. Diaminopurine, at rela- 
tively low concentrations, completely inhibits 
the growth of either mutant in the presence of 
adenine or hypoxanthine but not in the presence 
of adenosine or inosine. It is approximately ten- 
fold more inhibitory when hypoxanthine rather 
than adenine is used. The inhibition is reversed 
by either purine. Guanine inhibits growth entirely 
in the presence of hypoxanthine while guanosine 
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prevents the utilization of inosine as well. Under 
certain conditions diaminopurine, guanine and 
guanosine exert a sparing action on the utilization 
of adenine or adenosine. Isoguanine and its ribo- 
side are relatively inactive in all cases. The role 
of diaminopurine riboside is under investigation. 
The relation of these findings to the biosynthesis 
of purines in Neurospora will be discussed. 


Vitamin B,, in methionine formation. Jacop Dus- 
noFF. California Inst. of Technology, Pasadena. 
It was previously reported (Federation Proc. 

9: 166, 1950 and Arch. Biochem. 27: 466, 1950) that 
Bi. concentrates catalyze the reduction by rat 
liver slices of homocystine to homocysteine. Fur- 
ther work has shown that crystalline Biz in con- 
centrations as low as 0.0001 y/ml. is also active. 
Reduced glutathione markedly increases the re- 
duction of homocystine. Independent evidence 
confirming this role for Bi: in methionine synthesis 
based on the replaceability of Biz in the By or 
methionine requiring mutant of B. Davis by 
homocysteine will be reported. 


Radioautographic. visualization of sulfur-35 dis- 
position in articular cartilage and bone of 
suckling rats following administration of labeled 
sodium sulfate. Dominic D. DzIEWIaTKOwWSKI. 
Hosp. of Rockefeller Inst. for Med. Research, 
New York City. 

The osseous localization of sulfur-35 adminis- 
tered intraperitoneally as Na2:SO, to 7-day old 
rats was determined by radioautography of sec- 
tions of humeri removed at 24, 48, 96, 216, and 
290 hours after injection of the isotope. After 24 
hours, in the tissue that had been fixed in formalin, 
the isotope was found distributed throughout the 
entire epiphysis. Its concentration therein was 
highest initially at the epiphyseal-diaphyseal 
junction. By the 96th hour there were indications 
that an equalization of the isotope concentration 
in the cartilage was in progress. An equal distribu- 
tion of the sulfur-35 throughout the epiphyseal 
cartilage was almost attained by the 216th and 
290th hour. As centers of secondary ossification 
arose in the epiphyses, the sulfur-35 appeared to 
diminish in concentration and disappear from 
these loci. Radioautographs of cartilage fixed in 
formalin saturated with Ba(OH)s, instead of only 
in formalin, disclosed the fact, however, that the 
isotope was still present in the centers of sec- 
ondary ossification. When bone and bone marrow 
were fixed in formalin the autographs indicated 
the presence of the sulfur-35 primarily in the 
periosteum with only a negligible amount in the 
bond shaft and marrow. However, when these 
tissues were fixed in formalin saturated with 
Ba(OH), it was possible to demonstrate that the 
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isotope was definitely present in the bone and 
bone marrow. 


Microbiological examination of mixtures of amino 
acid derivatives and amino acids. CHARLEs H. 
Eanes, Jr. (introduced by T. P. Nasu, Jr.). 
Div. of Chemistry, School of Biological Sciences, 
Univ. of Tennessee, Memphis. 

Most microbiological assay techniques do not 
differentiate the free amino acids from the ‘com- 
bined’ utilizable forms of amino acids. Data are 
presented showing that certain derivatives of 
amino acids may be detected (microbiologically) 
in the presence of the free amino acids. The 
procedures involve the use of several commonly 
employed analytical microorganisms in parallel 
assay. The differing specificities in amino acid 
requirements and utilization of derivatives are 
made the bases for the determinations. Applica- 
tion of these techniques to the study of biological 
fluids is discussed. 


Effect of negative ionization on cellular prolifera- 
tion in connection with calcium retention. Wat- 
TER H. Eppy anp Boris Soxouorr.* Southern 
Bio-Research Lab., Florida Southern College, 
Lakeland. 

It is known that the calcium content of most 
malignant tissue is decreased. In benzpyrene 
induced cancer there is a definite diminution of 
calcium in the transformed cells and tissues. It 
was suggested that the change in pH might be 
responsible for this modification in calcium con- 
tent. Negative ionization induces electrolytic 
changes and affects the pu of tissue. In the present 
work the effect of negative ionization on trans- 
planted rat carcinoma 175-G and mouse adeno- 
carcinoma Eo-771 was investigated. The animals 
were placed in a special cubicle the day of trans- 
plantation. The density of negative ions per ce. 
of air was maintained at about 6000-8000 level. 
The animals were kept in these cubicles con- 
tinuously, except for short intervals required for 
feeding, for 20-25 days. Considerable inhibition 
was observed in rat carcinoma 175-G. At the end 
of 3 weeks the average size of tumor of so-treated 
animals was 5.2 cm.* as against 9.9 cm. of control. 
At the end of 4 weeks, the average size was 6.5 
cm. as against 12.5 em.’ A greater inhibition was 
achieved when the rats kept in the atmosphere of 
negative ionization were given calcium lactate, 
5 mg/100 gm. wt. daily. While calcium lactate 
produced only a slight inhibition (average size 
9.9 cm.* as against 10.4 cm.* at the end of 4 weeks 
after transplantation) the average size of tumors 
of the rats kept under negative ionization and 
given calcium had remained almost stationary: 
2.7 em.* at the end of 4 weeks after the trans 
plantation. An investigation to determine if nega 
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tive ionization enhances the retention of calcium 
in malignant tissue is under way. 


Studies in the series of adrenal cortical hormones: 
dehydration of 63, 21-diacetoxyallopregnane-5- 
ol-3,20-dione. MaxImMILIAN EHRENSTEIN AND 
PaBLo Tu. Herzia.* Dept. of Research Medicine 
and George S. Cox Med. Research Inst., Univ. of 
Pennsylvania, Philadelphia. 

As the final step in a series of reactions, Ehren- 
stein (J. Org. Chem., 6: 626, 1941; 13: 214, 1948) 
reported the dehydration of 68, 21-diacetoxyallo- 
pregnane-5-ol-3,20-dione (I) with dry hydrogen 
chloride in chloroform. The resulting product 
(m.p. 84-88°; [a]D + 114.3°) was interpreted to be 
68-hydroxy-11-desoxycorticosterone 6, 21-diace- 
tate (II). Recent evidence indicates that the 
latter product actually is 6a-hydroxy-11-desoxy- 
corticosterone 6,2l-diacetate (III). A reinves- 
tigation showed that on treating I with dry 
hydrogen chloride in ordinary chloroform (i.e., 
containing ethanol), a mixture of two isomers, 
II (m.p.125-127°; [a]D + 98°) and III (m.p.84- 
86°; [a]JD + 120°), results in which frequently III 
predominates. Treatment of I with Girard’s Re- 
agent T or with hydrogen chloride either in carbon 
tetrachloride or alcohol-free chloroform yields 
exclusively II which rearranges to III by the 
action of hydrogen chloride in ordinary chloro- 
form or in carbon tetrachloride containing 0.7% 
ethanol. Treatment of II and III with absol. 
ethanolic potassium hydroxide in an atmosphere 
of nitrogen yielded 68-hydroxy-11-desoxycorticos- 
terone (IIa) and 6a-hydroxy-11-desoxycorticos- 
terone, (IIIa) respectively. On the other hand, 
by the action of absolute ethanolic potassium 
hydroxide in an atmosphere of oxygen exactly 
one mole of oxygen is consumed (cf. VELLUz 
etal. Bull. Soc. Chim. France 123, 1947) resulting 
in the practically quantitative formation of 3- 
keto-68-hydroxy-A‘-etiocholenic acid (IV) and 
3-keto-6a-hydroxy-A‘-etiocholenic acid (V), re- 
spectively. The latter can also be obtained by 
the action of periodic acid on IIa and IIIa, re- 
spectively. Treatment of II with aqueous potas- 
sium hydroxide results in saponification and 
rearrangement leading to allopregnane-21-ol-3, 
6,20-trione (VI) which in turn can be transformed 
into 3,6-diketoetioallocholanic acid (VII). Several 
additional reactions will be discussed. 


Precipitin reaction between hapten-azo-protein 
and anti-hapten rabbit sera. HERMAN N. EISEN 
(introduced by Norton Netson). Inst. of In- 
dustrial Medicine, New York Univ.-Bellevue Med. 
Center, New York City. 

Quantitative study has been carried out of the 

Precipitin reaction involving 2,4 dinitro-phenyl- 

(D-) azo-ovalbumin (Ea) and rabbit antisera 
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prepared against D-azo-beef serum proteins. D- 
azo-proteins were prepared by coupling D-dia- 
zonium salt in 50-fold excess with protein in 
acetate buffer, pH 5.0. Removal of uncoupled 
reagent was achieved principally by charcoal 
extraction, using an acetone spot test to follow 
purification. Homogeneity was indicated by opti- 
cal density-nitrogen ratios (O.D./N) after suc- 
cessive extractions, and after dialyses. From the 
molar extinction coefficient of D-azo-p-cresol and 
O.D./N of D-azo-Ea, the mol ratio of D-azo to 
Ea was estimated. Maximally, this ratio was 12. 
Precipitates formed by D-azo-Ea and anti-D-azo 
sera were analyzed spectrophotometrically and 
by Kjeldahl. Recovery of precipitate was in- 
fluenced by precipitation time ahd by temperature 
of washing in agreement with results of Heidel- 
berger et al. on protein-antiprotein and polysac- 
charide-antipolysaccharide systems. This hapten- 
antihapten system differs from the foregoing 
systems in three respects: a) precipitation of 
D-azo-Ea is never complete in antibody excess 
zone; 6) dilution of antigen-antiserum mixture 
decreases amount of precipitate formed; c) anti- 
body-antigen composition (B/G) of precipitates 
varies systematically as a non-linear function of 
non-precipitated antigen over a broad range (B/G 
varying 5-10 fold). Comparison of sera after suc- 
cessive immunization courses indicated changes 
in antigen combining properties; successive 
sera from some rabbits had progressively decreas- 
ing concentration of precipitating antibody, 
and eventually no precipitating antibody, even 
after only 2-4 months of immunization. 


Degradation of biosynthetic glucuronic acid la- 
beled with C.14 Frank EISENBERG, JR. AND 
SAMUEL GuRIN. Dept. of Physiological Chem- 
istry, Univ. of Pennsylvania School of Medicine, 
Philadelphia. 

The application of the isotopic tracer technique 
to the study of the biosynthesis of glucuronic 
acid has led to the need for a chemical degradation 
method designed to locate the position of the 
isotope in the chain. Thus far only the classical 
decarboxylation yielding Cs has been used (Mos- 
BACH AND KING, J. Biol. Chem. 185: 491, 1950). 
Two new procedures have been developed pro- 
ducing five additional fragments; Ci.6, C2,5, Cs, 4, 
Ci,2, and C4,5,6. Oxidative hydrolysis of menthyl 
glucuronide with Br. and HBr yields saccharic 
acid, which when treated with HIO, breaks into 
2 moles of formic acid from C;,,4. Glyoxylic acid 
was further degraded by known procedures to 
CO, and HCOOH representing, respectively, Ci,6 
and Cz,;. Methyl menthy] glucuronidate on oxida- 
tion with HIO, yields L’-(L-menthoxy)-D-carbo- 
methoxy-diglycolic aldehyde. Hydrolysis of the 
product with semicarbazide hydrochloride yields 
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the semicarbazones of glyoxal, representing Ci,2, 
and mesoxalaldehyde methyl ester, representing 
C,,5,.6. These degradations, as well as decarboxy- 
lation, have been applied to radioactive menthyl 
glucuronide isolated from rabbit urine after sepa- 
rately feeding NaHC'“O;, C'H;C'*HOHCOOH, 
and CH;CHOHC“OOH. Preliminary results indi- 
cate symmetrical incorporation of C' into C3,4, 
Ci,2.5.6, and C3,4, respectively. 


Effect of addiction to morphine on excretion of 
water and electrolytes. ANNA J. EISENMAN. 
Research Branch, US Public Health Service Hosp., 
Lexington, Ky. 

Two subjects were placed on a low sodium diet. 
Three control days were followed by 20 days when 
they received 30 mg. of morphine 4 times daily. 
The subjects drank 1500 cc. of water and had an 
intravenous injection of 1000 cc. of glucose daily. 
On the first day of addiction there was a 60-90% 
decrease in the excretion of water, sodium and 
chloride. Subject 1 showed decreased excretion for 
4 days, reached control values on the 5th day, 
exceeded them on the 6th day. Thereafter, ex- 
cretion of these substances was practically normal, 
with minor day to day variations. In Subject 2, 
waier excretion was decreased for the first day 
only. For 6 days, there was very low sodium and 
chloride excretion. Thereafter, from the 8th to 
the 20th day, he showed a fluctuating excretion 
of salt, in general higher than during the control 
period. During sodium retention, potassium ex- 
cretion exceeds its normal ratio of about 40% of 
the sodium excretion. In one subject it reached 
500% at one time and did not regain the normal 
ratio until the 7th day. In the other subject, it 
had returned to its normal ratio in about 3 days. 
This is probably not an addiction effect, since 
the same phenomenon has been observed in other 
conditions of sodium and water retention. In 
general, it may be said that tolerance to the anti- 
diuretic effects (retention of water, sodium and 
chloride) of morphine is reached after about one 
week of addiction. 


Effects of chemical modifications on antimetab- 
olite activities of 2,6-diaminopurine. GERTRUDE 
B. Exion (introduced by G. H. Hircurnes). 
Wellcome Research Labs., Tuckahoe, N.Y. 

The strong inhibitory effect of 2,6-diaminopu- 
rine on the growth of Lactobacillus casei and the 
behavior of diaminopurine as a competitive an- 
tagonist of adenine has led to the study of 30 
derivatives of 2,6-diaminopurine, substituted in 
various positions on the imidazole ring as well 
as on the amino nitrogens. All of these compounds, 
with one or two exceptions, are inhibitors of the 
growth of Lactobacillus casei in a folic acid-con- 
taining medium. These effects are reservible par- 
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tially or completely by either folic acid or adenine, 
The pattern of these reversals is, however, dif- 
ferent from that of 2,6-diaminopurine itself and 
is dependent on the nature and position of the 
substituent. For most of these compounds the 
inhibitions are overcome equally well by adenine, 
guanine, xanthine and hypoxanthine; for a few of 
the compounds there is some degree of specificity 
in the purine reversals but in no case is this speci- 
ficity comparable to that shown by adenine in 
overcoming the action of 2,6-diaminopurine. 


Serum sodium and potassium values in 400 normal 
human subjects determined by Beckman flame 
photometer. Howarp C. Exuiort, Jr. AND How- 
aRD L. Houiey (introduced by Emmett B. 
CARMICHAEL, Biochemistry Dept. and Dept. of 
Medicine, Alabama Med. Center, Birmingham. 
There has been an obvious need for a study of 

a large series of human subjects to establish a 

‘normal’ range and mean. This report is con- 

cerned with a statistical study of the results on 

400 sera obtained from fasting volunteers at the 

Jefferson-Hillman Hospital blood bank, Birming- 

ham. Samples were examined by the technique 

described by Mosher et.al. (Am. J. Clin. Path. 

19: 461, 1949) with slight modifications. Duplicate 

determinations were made, and the average of 

two readings on each determination was taken 
as the correct reading. Experimental error was 
studied and results indicate that the average 
deviation percentage of average is 0.86% for the 
sodium and 0.79% for the potassium determina- 
tions. Sodium values range from 135.0-155.0 mEq/ 

], with an average of 144.7. Potassium values range 

from 3.1-5.5 mEq/l. with an average value of 

4.18 mEq/l]. The ranges covered by one standard 

deviation in both sodium and potassium deter- 

minations are in accordance with Arkin and 

Colton (Statistical Methods, 4th Ed., 1939) who 

state that 68.26% of the values should be covered 

by the mean + one standard deviation in a nor- 
mal distribution curve. The sodium values are in 
excellent agreement with those previously re- 

ported by other workers. (Smirx et. al, Am. J. 

Clin. Path. 20: 263, 1950; Marinis et. al. J. Lab. & 

Clin. Med. 32: 1208, 1948; OverMAN et al. J. Biol. 

Chem. 168: 641, 1947; Hap, J. Biol. Chem. 167: 

499, 1947). The average value for potassium 

falls significantly below that reported by most 

workers but is in agreement with the results 
reported by Smith. 


Nucleotide composition of pentose nucleic acids 
from different fractions of the hepatic cell. 
Davip Extson* aNp Erwin Cuaraarr. Dept. of 
Biochemistry, Columbia Univ., New York City. 
An adaptation of methods for the separatio) 

and micro estimation of ribonucleotides previ 
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ously developed in this laboratory, has been ap- 
plied to the direct study of the ribonucleic com- 
position of cellular elements without isolation of 
the nucleic acid. Studies thus were carried out on 
the distribution of nucleotides, present in readily 
extractable form and as polymerized nucleic acids, 
in nuclei, mitochondria, submicroscopic particles 
of different sizes and other fractions of rat liver. 
The pentose nucleic acids of the cytoplasmic 
fractions appear to be similar to liver nucleic acid 
preparations analyzed previously (CHaraarr etal. 
J. Biol. Chem. 186: 51, 1950) and are characterized 
by a high content of guanylic and cytidylic acids. 
The pentose nucleic acid of the nucleus, pre- 
sumably derived from the nucleolus, is differently 
constituted. In two preparations the following 
results were obtained (with adenylic acid as 10): 
guanylic acid 11.0, 11.3; cytidylic acid 15.4, 15.7; 
uridylic acid 10.9, 10.3. Similar methods were, in 
collaboration with Dr. T. Gustafson of Stockholm 
University, applied to the study of nucleic acid 
composition in sea urchin eggs in different stages 
of embryonic development. 


Utilization of host phosphorus in virus reproduc- 
tion. E. A. Evans, Jr., FRANK W. PuTNAM AND 
Dean Miuier.* Dept. of Biochemistry,° Univ. 
of Chicago, Chicago, Ill. 

Bacteriophage T; was grown by multiple infec- 
tion of E. coli in lactate medium. Phage were 
adsorbed on P*-labeled cells in Ringer’s solution 
and the washed infected bacteria suspended in 
unlabeled medium, or conversely, unlabeled bac- 
teria were similarly infected and put into radio- 
‘ active medium. Titers and light transmission 
remained constant for 50-60 minutes, then in- 
creased sharply with a concomitant maximum in 
ultraviolet light scattering followed by rapid lysis 
of the bacteria. The specific activity of the bac- 
terial P fractions—acid soluble, alcohol soluble, 
ribonucleic acid (RNA), and desoxyribonucleic 
acid (DNA)—was followed kinetically and the 
activity of the purified ultracentrifugally ho- 
mogeneous bacteriophage was also determined. 
An immediate change in activity of acid soluble 
P was noted (presumably due to exchange) which 
led to differentially labeled cells in all experi- 
ments. With labeled bacteria the specific activity 
of purified phage was twice that of bacterial acid 
soluble P and 75% that of other P fractions. With 
bacteria differentially labeled by growth in two 
media, virus specific activity was 5 times that of 
host acid soluble P and 85-100% that of other P 
components. With labeled medium and differential 
incorporation of P*? the specific activity of the 
virus was 18% that of the medium, 36% that of 
host acid soluble P, 69% that of RNA, and 100% 
that of DNA. No net increase in DNA was ob- 
Served, and total phage DNA was equal to 20- 
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50% of initial bacterial DNA. The results show, 
in agreement with experience with Ts bacterio- 
phage, that virus DNA arises from bacterial DNA, 
not from the bacterial acid soluble P present at 
infection. In contrast to Ts, most or all of the P 
of T; bacteriophage is derived from the host. 


Relation of tryptophan and niacin to liver pyridine 
nucleotides. PuiLtip FEIGELSON AND J. N. WIL- 
LIAMS, JR. (introduced by C. A. ELvEHJEM). 
Dept. of Biochemistry, Univ. of Wisconsin, Mad- 
ison. 

Recent studies in our laboratory have indicated 
that rats fed tryptophan-free diets developed, in 
spite of high dietary niacin levels, an abnormally 
low concentration of liver pyridine nucleotides 
(PN). Dietary supplementation with tryptophan 
restored the liver PN level to normal, whereas 
niacin supplements exerted only slight effects. 
To check the possibility that tryptophan de- 
ficiency decreased the synthesis of enzymes re- 
sponsible for incorporation of niacin into PN we 
have studied the effects on liver PN of tryptophan 
and niacin supplements to rations which are other- 
wise completely protein-free. Under these con- 
ditions a direct comparison of niacin and trypto- 
phan as precursors of liver PN could be studied. 
Weanling and adult rats were placed on a non- 
protein ration until their liver PN were depleted. 
Tryptophan and niacin supplements then were 
added and fed for two weeks after which the 
animals were sacrificed and the liver PN measured. 
The adult rats did not respond to the niacin sup- 
plements. Their liver PN values did not increase 
above the group getting no supplements, whereas 
with tryptophan supplements the liver PN level 
rose considerably. The weanling rats did respond 
somewhat to extremely high supplements of ni- 
acin though equimolar amounts of tryptophan 
resulted in still higher liver PN values. It there- 
fore appears that tryptophan does not stimulate 
PN synthesis due to its incorporation into enzyme 
proteins, but more likely serves as a PN pre- 
cursor, of apparently greater importance than 
niacin. 


Mechanism of holophosphorylase action. IRw1n 

FEIGIN, JEROME FREDRICK AND ABNER WOLF 

(introduced by Hans T. CiarkKeE). Veterans 

Administration Hosp., Bronx, Depts. of Pathology 

‘and Neurology, Columbia Univ., and Neurological 

Inst., New York City. 

Crystalline holophosphorylase (A), a glyco- 
protein, is believed to act by incorporating glucose 
from glucose-1-phosphate into its own molecule, 
liberating inorganic phosphate. The product (B) 
precipitates when ethanol is added to the incuba- 
tion mixture to a concentration of approximately 
20% by volume. A, which precipitates at ap- 
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proximately 30% ethanol, is not precipitated in 
the filtrate remaining after the removal of B, 
although mixtures of A and B can be separated by 
fractional precipitation with alcohol. B resembles 
glycogen in giving a red-brown color with iodine, 
in being soluble in water, in failing to reduce 
copper reagents until after acid hydrolysis, and 
in ‘priming’ the action of muscle phosphorylase. 
After treatment with alkali, B, like glycogen, 
yields no precipitate with alcohol until a con- 
centration of 50% is reached. B, incubated aer- 
oblically with inorganic phosphate, yields glucose- 
1-phosphate. With low substrate concentrations, 
A yields intermediate substances which are also 
glycoproteins, containing more carbohydrate and 
less nitrogen than A, and are precipitated by 
lower concentrations of alcohol. With high sub- 
strate concentrations, variation in concentration 
of A results in variation in quantity of B, as well 
as in rate of reaction. B may be a form in which 
glycogen is naturally present in muscle. B and A 
appear to differ only in the proportion of carbo- 
hydrate in the molecule. Glycogen formation and 
glycogenolysis may consist of the addition and 
loss, respectively, of glucose residues to and from 
this inolecule. 


Action of thyroxine in tissue oxidations. GLADYS 
FreLpott* aANp Henry A. Larpy. Dept. of Bio- 
chemistry and Inst. for Enzyme Research, Univ. 
of Wisconsin, Madison. 

A study has been made of the in vitro effect of 
thyroxine on the oxidation of glutamic acid, 
Krebs’ cycle intermediates, pi-8-hydroxybutyric 
acid, and various fatty acids by homogenized rat 
tissue preparations. Thyroxine at a concentration 
of 10-'m, in most cases, inhibited the O2 uptake 
by a washed residue of rat kidney cortex in the 
presence of glutamate and Krebs’ cycle inter- 
mediates. Inhibition of glutamic acid oxidation 
was most marked, often apparent at 10-*m thy- 
roxine, and therefore a more detailed study was 
made with this substrate. Cytochrome c, ATP, 
and Col effected a partial, but never complete, 
reversal of the thyroxine inhibition. Analogs of 
thyroxine which are biologically active (FRIEDEN 
AND WINZLER. J. Biol. Chem. 176: 155, 1948) also 
exerted an inhibition similar to that of thyroxine 
on the glutamate oxidation system. Fractionation 
of the enzyme preparation indicated that the 
response to thyroxine was more pronounced in 
the nuclear fraction. Only with extremely low 
enzyme concentrations was the effect observed 
in the mitochondrial fraction. Thyroxine stimu- 
lated the oxidation of pi-8-hydroxybutyric acid 
and this increased rate of O2. uptake was accom- 
panied by an increased rate of acetoacetate dis- 
appearance. With washed residues from rat kid- 
ney, the effect of thyroxine on fatty acid oxidation 
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was variable; tremendous stimulation of activity 
occurred in some experiments. 


Effect of calcium on rigidity and stress relaxation 
of fibrin clots. Joun D. Ferry, MEREDITH MIL- 
LER* AND SIDNEY SHULMAN.* Dept. of Chemistry, 
Univ. of Wisconsin, Madison. 

The dynamic rigidities of bovine fibrin clots 
have been measured by the method of transverse 
wave propagation, and the relaxation of stress 
and reverse stress relaxation have been followed 
in a concentric cylinder apparatus by procedures 
recently developed in the study of gelatin gels 
(J. Phys. & Colloid Chem., in press). In the ab- 
sence of calcium, at pH 7, the wave rigidity is 
proportional to the 2.4 power of fibrin concentra- 
tion; and it decreases reversibly with increasing 
temperature over the range from 5° to 30°C., 
suggesting a reversible dissociation of bonds. 
After a small sudden strain the stress relaxes 
rather rapidly, also indicating bond dissociation 
or rearrangement; in a 1% clot at 10°C. it decays 
80% in 10 minutes. That some of the broken 
linkages reform is evidenced by a reverse stress 
which appears when the strain is returned to zero 
and then in turn relaxes. The relaxation behavior 
at pH 6.2 is similar. In the presence of 107% m 
calcium, however, the stress relaxes much more 
slowly, at 10° decaying only 20% in 250 minutes. 
With calcium, the rigidity is much less tempera- 
ture-dependent. Thus fibrin formed in the presence 
of calcium appears to lack the reversibly dis- 
sociable linkages. In agreement with Robbins and 
with Lorand, only the calcium-free clots are 
soluble in concentrated urea and in dilute acid; 
it is inferred that our fibrinogen preparations 
contained the serum factor described by these 
investigators. 


Effect of choline deficiency on serum proteins of 
the young rat. Marie A. Fiscuer (introduced 
by W. S. McEutroy). Dept. of Physiological 
Chemistry, School of Medicine, Univ. of Pitts- 
burgh, Pa. 

To produce an acute choline deficiency, groups 
of female, weanling rats of the Sherman strain 
were placed on a purified diet containing 18% 
casein, 20% Crisco and 0.3% 1-cystine for periods 
varying from 0 to 25 days. Two series of control 
groups were also fed the same diet, but, in addi- 
tion, received either a 2 mg. or a 6 mg. daily oral 
supplement of choline hydrochloride. The animals 
in each group were sacrificed by decapitation and 
their blood was pooled by collection into a single 
beaker. Serum was prepared from the pooled blood 
and the protein content was determined by elec- 
trophoresis. Compared with a series of animals 
maintained on Purina Chow, the albumin areas 
of the experimental groups showed greater fluctua- 
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tion. However, the three series of animals on the 
purified ration all showed an initial decrease in 
serum albumin followed by a rise on the 4th day 
and a subsequent decrease to a low level by the 
6th day. The rise from this low level was abrupt 
in those animals receiving the supplements, but 
was gradual in the unsupplemented groups, 90% 
of which had developed kidney lesions between 
the 5th and 7th days. Following the development 
of the kidney lesions, a 2-fold increase in both the 
a; and as-globulin areas was evident. A lesser 
increase also occurred in the §;-globulin area. This 
rise in the serum globulin fractions is probably a 
result of the kidney damage and after kidney re- 
covery, the globulin levels return to normal. 


Free amino acids of plasma following complete 
removal of the liver. Eunice V. Frock, FRANK 
C. Mann* anp Jesse L. Botiman.* Div. of 
Exptl. Medicine, Mayo Fndn. Rochester, Minn. 
Following complete removal of the liver there is 

a gradual accumulation of free amino acids in the 

blood, tissues and urine. There is no urea forma- 

tion and amino acids are not converted to glucose 
nor do they show specific dynamic action. The 
accumulation of amino acid nitrogen is less than 
half the equivalent of the amount of urea nitrogen 
formed over the same period of time by control 
dogs. Two-dimensional chromatograms made from 
concentrated desalted dialysates of plasma and 
urine removed from dogs at intervals up to 31 
hours after complete removal of the liver indicated 
the following conclusions. The relative distribu- 
tion of individual amino acids in the blood after 
liver removal is not greatly altered and the in- 
crease is shared by both essential and non-essen- 
tial amino acids. No amino acid or its derivative 
appeared to increase predominantly or at the 
expense of other amino acids. The blocking of 
urea formation after liver removal seems to be at 
the amino acid stage. The rate of accumulation of 
amino acids in the plasma after hepatectomy 
varies somewhat and appears to be influenced by 
some factors which also influence the concentra- 
tion of amino acids in the intact dog. Conjugation 

of amino acids occurs after liver removal and a 

large portion of the amino acids excreted in the 

urine are in the conjugated form. 


A trypsin-resistant lipide-protein complex isolated 
from brain white matter proteins. J. Foc aNnp 
F. N. Le Baron.* McLean Hosp. Waverley, Mass. 
and Harvard Med. School, Boston, Mass. 

After digestion of white matter proteins (pre- 
viously freed of lipides, proteolipides, and acid- 
soluble components by presumably adequate 
treatment) with trypsin, a trypsin-resistant 
residue is obtained (Yield: 4 gm/kg. of starting 
tissue). It contains 11.0 % N, 1.60 % 8, and 1.77 
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% P. Its N represents protein material. Its P is 
present as inositol diphosphate which itself is in 
combined form, probably as a constituent of a 
phosphatide closely related to, or identical with 
diphosphoinositide. In spite of its lipide nature, 
this P cannot be extracted by treatment of the 
material with solvents short of prolonged extrac- 
tion with ethanol in a Soxhlet. This type of ex- 
traction removes P slowly (70 % of the P removed 
in 7 weeks), and it exerts a chemical action on the 
material, one-fourth of the P extracted having 
become inorganic P. Thus it appears that a lipo- 
protein complex is being dealt with in which the 
bond between the constituent lipide and protein 
moieties is much stronger than is usually the case 
in complexes of this type. The material is resistant 
to the action of trypsin, papain, and erepsin. Its 
P accounts for 40 % of the P that is left in white 
matter after removal of lipide P and acid-soluble 
P by procedures commonly used. Under the con- 
ditions employed in the method of Schmidt and 
Thannhauser (J. Biol. Chem., 161: 83, 1945) for 
nucleic acids estimation, this P appears quantita- 
tively in the ribose nucleic acid P fraction. 


Vitamin Br, I. Deficiency symptoms, method of 
testing, distribution, isolation procedures and 
some properties. G. FRAENKEL (introduced by 
H. E. Carrer). Dept. of Entomology, Univ. of 
Illinois, Urbana. 

The mealworm, Tenebrio molitor requires, in 
addition to 8 known B-vitamins, a factor present 
in charcoal filtrates from yeast or liver extract, 
which has been provisionally named Br (Fraenkel 
et al. Nature, London 161: 981, 1948). On ‘synthetie’ 
diets, without Br, most larvae die during the 4th- 
5th week. A testing method has been designed 
whereby larvae are grown on deficient diets for the 
first 3 weeks and then transferred to experimental 
diet. Yeast and liver give optimal effects at levels 
of 1% (dry weight basis) in the diet. Dry milk is 
about five times, and dry whey ten times more 
active. Egg is a poor source, and so are most 
vegetable materials. Br is highly water soluble and 
insoluble in most fat solvents. It is not adsorbed 
on charcoal, but is by certain brands of Fuller’s 
Earth. In phenol-water systems it is concentrated 
in the phenol phase. Taking advantage of these 
properties concentrates have been prepared from 
whey which gave optimal effects in amounts of 
3. wg/gm. of diet, with a loss of approximately 
75% of the activity. This amounted to an approxi- 
mately 333-fold concentration. Br is remarkably 
stable to autoclaving in water, heating in acids, 
and irradiation by ultraviolet light. It appears 
unlike most, if not all, other unidentified B- 
factors that have been described for various 
microorganisms, rats, chicks and guinea pigs. Pur- 
ified Br preparations have no strepogenin activ- 
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ity. Br is required by one other insect, Palorus 
ratzeburgi. 


A natural inhibitor of holophosphorylase. JeRoME 
Freprick, Irwin FEIGIN AND ABNER WOLF 
(introduced by Epcar G. Miuuer, Jr.) Vet- 
erans Administration Hosp., Bronz, Depts. of 
Pathology and Neurology, Columbia Univ., and 
Neurological Inst., New York City. 
Holophosphorylase in a simple muscle ho- 

mogenate is less active than crystalline holophos- 

phorylase derived from an equal weight of homog- 
enate. Fractionation of a muscle homogenate with 
alcohol containing Ca** yields a crystalline sub- 
stance which produces complete inhibition of 
holophosphorylase activity, but does not inhibit 
phosphorylase activity. The crystals are colorless 
rhomboid plates which are optically active, soluble 
in water, slightly soluble in ethanol, and which 
give a violet ninhydrin color. Paper chromatogra- 
phy shows a single violet spot with R; values 
comparable to glutamic acid. The hydrochloride 
derivative contains 7.2 % nitrogen, shows an 
optical rotation of + 30°, and decomposes at 
201°C. The inhibition caused by the inhibitor is 
overcome by the addition of 1 % glycogen to the 
reaction mixture. The formation of a glycogen- 
inhibitor complex is postulated since inhibitor 
which is preincubated with glycogen causes no 
inhibition of holophosphorylase activity. The gly- 
cogen, so preincubated, no longer ‘primes’ the 
muscle phosphorylase reaction. The ‘S’ shaped 
curves reported previously for holophosphorylase 
in simple homogenates in the presence of 10 mg. 

% glycogen, can be explained by the progressive 

synthesis of glycogen resulting in the inactivation 

of the inhibitor. L-arginine, dl-tryptophane, l-tyr- 
osine, dl-aspartic acid, glutamic acid, dl-phenyl- 

alanine, and l-leucine are inhibitory in 0.01 m 


concentrations. Glycine, alanine, and histidine’ 


are inhibitory in 0.02 m concentrations. Pyruvate, 
lactate, and acetate are not inhibitory. The in- 
hibition caused by these amino acids is overcome 
by 1% glycogen. It seems probable that the natu- 
ral inhibitor is glutamic acid. 


Microbial growth inhibition by amino- and nitro- 
phenylalanines. Eart Friepen*, Horace C. 
STANSEL, JR.* AND Karu Dirrmer. Dept. of 
Chemistry, Florida State Univ., Tallahassee. 

A number of substituted phenylalanines in 
which an amino or a nitro group is substituted for 
an aromatic hydrogen have been synthesized and 
studied for their microbiological and certain other 
properties. In yeast and several strains of £. coli, 
p-aminophenylalanine produced a 50% inhibition 
of growth at 10° M. This antagonism was nullified 
by phenylalanine, tyrosine, and tryptophane (see 
also Exxiot, D. F., ano C. R. Harrineron, J. 
Chem. Soc. 85-89, 1948). p-Nitrophenylalanine was 
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a less effective antagonist with similar reversal 
agents among the natural amino acids. Results 
with other amino- and nitrophenylalanines will 
also be presented. 


Chemical studies on relaxin. Eowarp H. FRIEDEN. 
Biological Labs., Harvard Univ., Cambridge, 
Mass. 

Relaxin has been found to be a comparatively 
low molecular weight protein (or polypeptide), 
sensitive to reducing agents, acetylation, methyla- 
tion, the action of iodine, and digestion with 
proteolytic enzymes. Although an appreciable 
proportion of the total nitrogen of the hormone is 
free amino nitrogen, nitrous acid does not signifi- 
cantly reduce its activity. Ultracentrifuge and 
analytical data for preparations of high activity 
(140 G.P.U./mg.) indicate a probable upper limit 
of 9000 for the molecular weight. A study of the 
electrophoretic behavior of relaxin preparations of 
lower potency (70-90 G.P.U./mg.) suggests the 
presence of more than one molecular species with 
relaxin activity. This conclusion is supported by 
the results of studies of the behavior of relaxin 
toward precipitating reagents. (Supported in part 
by a grant from the division of research grants 
and fellowships, U. S. Public Health Service, to 
Dr. F. L. Hisaw.) 


Desoxyribose-1-phosphate in nucleic acid synthe- 
sis. Formation of thymidine. Morris FRrepDKIN 
AND DeWayne Roserts (introduced by F. 
Epmunp Hunter, Jr.) Dept. of Pharmacology, 
Washington Univ., St. Louis, Mo. 

The interconversion, desoxyinosine + thymine 
= thymidine + hypoxanthine, has been inter- 
preted by Manson (Thesis, Wash. Univ., 1949) to 
involve a phosphorolysis with desoxyribose-l- 
phosphate (DRP) as the key intermediate. The 
availability of crystalline cyclohexylamine DRP 
(J. Biol. Chem. 184: 449, 1950) made possible an 
investigation of the direct synthesis of thymidine. 


‘Seventeen micromoles of thymine and 37 micro- 


moles of DRP were incubated with calf kidney 
enzyme at 38°. The yield of thymidine after 4 
hours was 4.3 micromoles. Separations of thymine 
and thymidine were accomplished by use of an 
anion exchange resin column (Dowex-2) developed 
with 0.01 m ammonium formate buffer, pu 8.9. 
Absorption spectra in acid and alkaline media 
were used to characterize eluate fractions. In 
control experiments where DRP was omitted dur- 
ing incubation yet added after heat inactivation 
of the enzyme, no thymidine formation could be 
detected. The average over-all recovery of thy- 
mine plus thymidine was 82%. The procedures 
described offer a technically feasible method of 
preparing isotopically labeled thymidine of high 
specific activity. (Supported in part by a (NIH) 
USPHS research grant.) 
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Metabolism of 2-carbon acids in the intact rat. 
BERNICE FRIEDMANN,* H. I. Nakapa* Anp S. 
We1nuovusE. Lankenau Hosp. Kesearch Inst. and 
Inst. for Cancer Research, Philadelphia, Pa. 
Various 2-carbon acids labeled with C™ were 

administered to rats by intraperitoneal injection 

together with sodium benzoate, and their respec- 
tive conversions to COs, oxalate, and glycine were 
followed. The animals were kept in a closed cham- 
ber and respiratory CO: was collected by drawing 
air through the chamber and into CO2-free alkali. 
Oxalate was isolated from the urine by the carrier 
technique, and glycine was recovered from the 
urine as hippuric acid. Injected oxalate was found 
to be inert metabolically, being neither oxidized 
to COz nor reduced to glyoxylate. Glyoxylate was 
rapidly oxidized to oxalate and was also converted 
rapidly to glycine. It was oxidized to CO: at about 
the same rate as glycolate and glycine. Glycolate 
was converted rapidly to glycine, but only slowly 
to oxalate. Neither acetate nor formate yielded 
appreciable quantities of oxalate or glycine, 
though both acids were rapidly oxidized to CO:. 

Glycine itself did not yield appreciable quantities 

of oxalate. The inertness of oxalate indicates that 

this acid cannot be an intermediate of general 
metabolic processes. The inability of acetate to 
yield appreciable quantities of glycine or oxalate 


apparently eliminates glycolate, glyoxylate or 
oxalate as intermediates in the oxidation of acetyl 
groups. The failure of glycolate and glycine to 
yield large amounts of oxalate is interpreted to 
indicate that glyoxylate, when formed physiologi- 
cally, undergoes oxidation to formate and CO, 
rather than to oxalate. 


A quantitative study of the acids of the tricarboxy- 
lic acid cycle under certain metabolic con- 
ditions. Cuartes E. Frouman,* James M. 
ORTEN AND ArtHUR H. Smitu. Dept. of Physio- 
logical Chemistry, Wayne Univ. College of 
Medicine, Detroit, Mich. 

The method of Marshall et al. (J. Biol. Chem. 
179: 1127, 1949) for determining fumaric acid by 
partition chromatography on silica gel has been 
expanded to include other acids of the tricar- 
boxylie acid cycle. In the present investigation, 
the concentrations of fumarate, citrate, isocitrate, 
cis-aconitate, lactate, alpha-keto-glutarate, oxal- 
acetate, pyruvate, fumarate, succinate, and 
malate were determined in the liver, brain, kidney, 
blood, and muscle of normal and experimental 
animals. No significant differences are found be- 
tween the levels in normal rats fasted for 24 hours 
and in those fasted for 72 hours. However, drastic 
changes in the concentrations of the above acids 
are found in the tissues of rats made diabetic by 
an injection of alloxan. In these animals, the 
concentrations of all the above acids, with the 
exception of lactate and pyruvate, are decidedly 
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lower. The effect of insulin on the levels of the 
above acids in the tissues of both diabetic and 
normal animals has also been determined. Insulin 
is found to reverse the above effect, increasing the 
levels of the organic acids toward those of the 
normal. The foregoing data warrant conclusions as 
to the possible effect of insulin on the intermed- 
iary metabolism of the rat. 


Metabolic studies with deuterium steroid hor- 
mones. Davip K. Fuxusuima,* Konrap Do- 
BRINER AND T. F. GALLAGHER. Sloan-Kettering 
Inst. for Cancer Research, New York City. 

The relationship of steroid hormones to their 
urinary metabolites has been investigated in 
human subjects using compounds stably labelled 
with deuterium. In an extensive investigation of 
the fate of testosterone, the hormone as well as 
many of its metabolites were studied. The prin- 
cipal conclusions drawn were that testosterone is 
rapidly metabolized and excreted, the major ke- 
tonic end products being androsterone and etio- 
cholanolone. No ketonic metabolites were found 
in the feces. Other steroid metabolites constitute 
a minor fraction of the total excretion. The ratio 
of androsterone to etiocholanolone in the urine 
appeared to be characteristic of the individual. 
The endogenous production as well as the ratio 
of androsterone to etiocholanolone was not altered 
by administration of 100 mg. or 10 mg. of the 
hormone in a single dose and the total amount 
recovered was similar. Studies were made with 
the Cz; adrenal hormone, 17a-hydroxyproges- 
terone. The side chain of this compound was lost 
in part and the resultant Cy steroid was metabo- 
lized in the same pattern as testosterone. Studies 
on the metabolic fate of the adrenal hormone, 
‘Reichstein’s Substance 8’, will also be reported. 


The effect of hormonal factors on growth of a 
transplanted rat tumor. Casimir Funk, PHILIP 
TOMASHEFSKY,* RoBeRT Soukup* AND ARTHUR 
Euruicu.* Funk Fndn. for Med. Research, New 
York City. 

The reduced rate of growth of Walker Carcino- 
sarcoma 256 in hypophysectomized rats is partially 
counteracted by some anterior pituitary hor- 
mones, i.e. growth hormone, thyrotropic hormone 
and adrenocorticotropic hormone. Other hormones 
tested but not found to have any marked effect on 
tumor growth in hypophysectomized rats include: 
lactogenic hormone, follicle stimulating hor- 
mone and pregnant mare serum gonadotropin. In 
otherwise intact animals, the removal of either 
the testes or spleen of rats before tumor implan- 
tation has a slight accelerating effect on tumor 
growth, while, the removal of either the adrenals, 
the thyroid or the ovaries before tumor implan- 
tation has a marked inhibiting effect upon tumor 
growth. When alloxan is given in a dose sufficient 
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to cause diabetes there is a marked depression in 
the rate of tumor growth. While no individual 
hormone, even in relatively large doses, showed a 
complete effect, the variety of active hormones 
involved suggests that the control of tumor growth 
by the pituitary ‘is due to a combination of such 
hormones and, perhaps, to some non-hormonal 
factors. The chemistry of the non-hormonal stimu- 
lating and inhibiting factors is now being in- 
vestigated. 


Utilization of succinate and a-ketoglutarate for 
contraction energy by intestinal smooth muscle. 
Rosert F. Furcucott aND MARILYN WALEs.* 
Dept. of Pharmacology, Washington Univ., St. 
Louis, Mo. 

If rabbit duodenal segments are suspended in a 
substrate-free medium and attached to a weighted 
isotonic lever, a gradual decrease in amplitude of 
spontaneous contraction of the longitudinal 
smooth muscle occurs as the endogenous sub- 
strate of this muscle is depleted. When the ampli- 
tude has fallen to about 10% of the initial level, 
the percentage recovery of amplitude on adding a 
substrate to the medium is considered an index of 
the rate of utilization of the added substrate for 
contraction energy. Media of pus from 6.1 to 7.4 
(pH adjusted by varying the bicarbonate content 
and bubbling through 95% 02 - 5% CO2) were used 
at 37.5°. The lower the pu, the more effective were 
succinate and a-ketoglutarate in restoring the 
amplitude of contraction. In each case the effec- 
tiveness was proportional to the final 
concentration of the uni-ionized species of the 
dicarboxylic acid in the medium. It is proposed 
that the muscle cells are much more permeable to 
this species than to the di-ionized species. The 
results constitute partial evidence for the occur- 
rence of the Krebs cycle in intestinal smooth 
muscle. In addition to exhibiting a marked sub- 
strate effect at low pus, high concentrations of 
succinate and ketoglutarate (.01 M or higher) as 
well as certain monocarboxylic acids produced a 
temporary inhibition of contractile activity of 
intestinal smooth muscle shortly after being ad- 
ded. (Supported in part by a grant from the Life 
Insurance Med. Research Fund.) 


Conjugation of benzoic and phenylacetic acids 
with glycine and glucuronic acid during induced 
growth. O. H. Garsier, W. T. BeHER* AND 
E. M. Criacer.* Edsel B. Ford Inst. for Med. 
Research, Henry Ford Hosp., Detroit, Mich. 

It is well known that, in the dog, hippuric acid 
and glucuronic acid monobenzoate are both pro- 
duced in quantity from ingested benzoate. The 
two metabolic pathways involve formation of 
peptid and ester linkages respectively. Metabo- 
lism of phenylacetate also follows both routes, but 
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it is claimed that, in the dog, conjugation of 
phenylacetate occurs in the liver while that of 
hippuric acid takes place in the kidney. It ap. 
peared of interest to determine whether or not 
administration of growth hormone or testosterone 
propionate, both of which produce nitrogen stor- 
age, would increase the peptid linked fraction of 
these acids at the expense of the esterified fraction. 
Accordingly, the ratio of amounts conjugated with 
glycine and glucuronic acid respectively was 
studied in 8 experiments, each of which lasted 
over 25 days. Four bitches were used. There were 
4 experiments with testosterone propionate. Me- 
tabolism of benzoate was studied in 2 of these 
and that of phenylacetate in the other 2. In the 
remaining 4 experiments, the effect of various 
doses of growth hormone on metabolism of ben- 
zoate was investigated. In all 8 experiments the 
anticipated nitrogen storage was produced, but 
the ratio of the amount of either acid conjugated 
with glycine to that conjugated with glucuronic 
acid was not significantly altered. No evidence was 
therefore obtained that either hormone promotes 
formation of peptid linkages. The balance between 
the alternative routes of metabolism varied 
greatly in different animals. Other factors which 
might account for this variation are being studied. 


Microbiological activity of cortisone acetate. 
Dorotuy SuE GAINES AND Harry P. Broauist 
(introduced by Tuomas H. Juxgs). Lederle Labs. 
Div., American Cyanamid Co., Pearl River, N.Y. 
Dehydroisoandrosterone acetate was found to 

have pteroylglutamic-acid-like activity for Strep- 

tococcus faecalis R and Lactobacillus casei (Gaines, 

D.S. and J. R. Totter, Proc. Soc. Exper. Biol. & 

Med. 74: 558, 1950). It was found that a clinical 

preparation of cortisone acetate supported growth 

of S. faecalis R in the absence of pteroylglutamic 

acid and growth of Leuconostoc citrovorum 8081 

in the absence of citrovorum factor (CF). Cor- 

tisone acetate at levels of 250 to 500 ug/ml. 
of culture medium was found to give _half- 
maximum growth at 16 hours with Le. citrovorum. 

Evidence that contamination with CF was net 

responsible for this growth was obtained by steam- 

ing the cortisone preparation in dilute HCl at 
pH 2 for 30 minutes. This treatment markedly 
increased the activity of the cortisone preparation 
for Le. citrovorum, whereas CF is almost 
completely destroyed by such a procedure. The 
acid-treated cortisone preparation was found to 
reverse the inhibitory effect of 4-aminopteroyl- 
glutamic acid upon the growth of Le. citrovorum. 

Mice were given subcutaneous injections of 1 mg. 

of cortisone acetate and 10 ug. of 4-aminopteroyl- 

glutamic acid three times weekly. The cortisone 
appeared to increase the toxicity of the 4-amino- 
pteroylglutamic acid. 
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The degradation of hemoglobin by tissue extracts 
and by ascorbic acid. R. L. GaARNER,* GoRDON 
C. Miuus* anp A. A. Curistman. Dept. of 
Biological Chemistry, School of Medicine, Univ. 
of Michigan, Ann Arbor. 

It has been reported that extracts of certain tis- 
sues can convert hemoglobin into green pigments. 
The reaction is not well characterized but it has 
been assumed to be an enzymatic process. A de- 
tailed study of a rat liver tissue—hemoglobin 
system has shown that the degradation of the 
hemoglobin is due to the presence of a heat stable, 
readily diffusible, non-protein substance. This 
material has been tentatively identified as ascor- 
bic acid. The product of the reaction is choleglobin 
which, upon treatment with acid, is converted 
into biliverdin. Solutions of pure ascorbic acid in 
concentrations which approximate those of the 
apparent total ascorbic acid in liver extracts 
readily convert hemoglobin into choleglobin. The 
rate of conversion of hemoglobin into choleglobin 
by ascorbic acid is accelerated by glutathione. 
When an extract of red cells is added to the above 
system a marked dimunition of the rate of 
choleglobin is observed. The material obtained 
from the red cells has been termed the erythrocyte 
factor and it exerts its inhibitory action only in 
the presence of glutathione. The chemical nature 
of this factor is under investigation. These find- 


ings do not imply that the in vivo conversion of 
hemoglobin into bile pigment is necessarily non- 
enzymatic; they do suggest that investigations of 
the biological degradation of hemoglobin must 
take into consideration the ascorbic acid content 
of the tissue preparations. 


Urinary excretion of thiosulfate by adult rats. 
JoserpH H. Gast AND Kazko Aral (introduced 
by C. R. TrEApWELL). Dept. of Biochemistry, 
Baylor Univ. College of Medicine, Houston, Tex. 
Mature albino rats of the Sprague-Dawley strain 

were placed in metabolism cages, fed weighed por- 

tions of powdered, moistened Purina Dog Chow 
and supplied water ad libitum. Urines were col- 
lected for a 48-hour period and preserved with 
chloroform. Average values for 6 animals of each 
sex calculated on the 24-hour basis were as fol- 

lows: males excreted 429 mg. total nitrogen, 19 

mg. total sulfur and 37 ug. of thiosulfate sulfur 

while females excreted 437 mg. of total nitrogen. 

22 mg. of total sulfur and 63 yg. of thiosulfate 

sulfur. The daily excretions of thiosulfate sulfur 

ranged from 31-45 yg. for males and 39-82 yg. for 
females per 24-hour period. The nitrogen to sulfur 
and total sulfur. to thiosulfate-sulfur ratios in this 
period were higher than we had previously ob- 
served in humans. In additional periods of obser- 
vation the range of daily excretion of thiosulfate 
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sulfur for individual animals was from 19-71 ug. 
for males and 32-141 ug. for females. 


Aluminum oxide adsorption and corticosteroids. 
Jacques GENEST (introduced by ReGinaLp M. 
ARCHIBALD). Hosp. of Rockefeller Inst. for Med. 
Research, New York City. 

When subjected to Archibald’s chromatographic 
procedure for steroid fractionation (Federation 
Proc. March 1949; April, 1950), untreated and, 
as furnished to us, corticosterone (B), dehydro- 
corticosterone acetate (A), 11-desoxycortico- 
sterone (DOC), 17-hydroxycorticosterone (F), 
11-dehydro-17-hydroxycorticosterone (E) and 11- 
desoxy-17-hydroxycorticosterone acetate (S) were 
eluted in major part by water. The fractions 
eluted with water gave, in each case, the same 
dark brown color with the Zimmerman Reagent 
as the compounds before chromatography. Except 
for DOC, a much smaller component is eluted 
earlier by 0.5 or 2% ethanol in benzene and this 
component from E, F and § gives with the Zim- 
merman Reagent a pink color typical of the 17- 
ketosteroids. As measured by ultraviolet spectro- 
photemetry and the m-dinitrobenzene reaction, 15 
to 50 % loss occurred in the chromatographic pro- 
cedure except for DOC (recovered 100 %). If the 
above corticosteroids are refluxed with one-tenth 
vol. concentrated HCl for 30 minutes prior to the 
chromatographic procedure, most of the product 
is still eluted by water. By Corcoran and Page’s 
method for measurement of formaldehydogenic 
substances only 5-15 % of the initial amount of 
the unrefluxed corticosteroids, were accounted for 
in the water eluates after chromatography on 
Al,03. The absorption curves (210-750 my) of the 
products resulting from treatment of the six 
corticosteroids with concentrated H2SO,; was al- 
tered markedly by prior adsorption of the corti- 
costeroids on Al.O; and to a slightly lesser extent 
by refluxing with one-tenth vol. concentrated HCl 
for 30 minutes. 


Quantitative studies of protein and nucleic acid 
synthesis in tissue culture. Horace W. Ger- 
ARDE,* MARION JONES,* SH1n C. Wana,* Don- 
ALD F,, WILSON* AND THEODORE WINNICK. Univ. 
of Iowa, College of Medicine, Iowa City. 
Methods have been developed for cultivating 

20-40 mg. quantities of minced embryonic chick 

heart, lung, and intestine in roller tubes. The 

initial protein and nucleic acid content of each 
tube was calculated from the wet weight of the 
tissue and the previously established ratio of pro- 
tein and nucleic acid concentration to wet weight. 

After varying times of incubation, tubes were 

removed and their protein content determined by 

direct isolation and weighing. Pentose nucleic 
acid (PNA and desoxypentose nucleic acid (DNA) 
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analyses were made on aliquots of this isolated 
material. Extensive net protein synthesis resulted 
with tissues grown in 25% embryo extract, but 
not with the synthetic media tested. After 2-week 
incubation, the protein content had doubled with 
heart and intestine, quadrupled with lung. The 
protein at the 2-week stage had the same % ni- 
trogen and gave the same intensity of ninhydrin 
and biuret colors as the zero time protein. When 
C'*_labeled glycine, alanine, or phenylalanine was 
present in the nutrient media, extensive C" incor- 
poration into protein occurred. By subjecting 
hydrolyzed radioactive proteins to Moore-Stein 
starch column chromatography, it was found that 
the labeled amino acids comprised relatively high 
percentages of the total glycine, alanine, and 
phenylalanine residues of the proteins. With lung 
a doubling of the quantity of PNA per culture 
tube resulted in 2 weeks, but no net DNA 
synthesis. 


Adenylic acid deaminase activity of myosin. JoHN 
GERGELY (introduced by L. J. Tepry). Natl. 
Insts. of Health, Bethesda, Md. 

Repeatedly precipitated myosin preparations 
show 5-adenylic acid deaminase (AAD) activity. 
Recently the identity of AAD and myosin has 
been suggested (HERMANN AND JosEpovitz. Na- 
ture, London 164: 847, 1949). It has been demon- 
strated that the adenosine-triphosphatase (ATP- 
ase) activity of myosin does not depend on the 
integrity of the myosin molecule (GeRGELY. Fed- 
eration Proc. 9: 176, 1950). It seemed therefore of 
interest to clarify also the relationship between 
AAD and myosin. The AAD activity per mg. of 
protein of myosin is about 1/20 of the activity of 
purified AAD, when tested at the same substrate 
level. Km is of the order of 5 x 10-4 m both for 
purified AAD and myosin. Serum albumin has an 
activating effect on the purified AAD, but does 
not affect myosin. Trypsin-treated myosin prepa- 
rations retain their AAD activity, as they retain 
their ATP-ase activity. Our observations seem to 
rule out the identity, but suggest a close associa- 
tion of myosin and the enzyme AAD. 


Enzymatic oxidation of molecular hydrogen by 
bacterial extracts. Howarp Gest (introduced 
by L. O. Kramprtz). Dept. of Microbiology, 
School of Medicine, Western Reserve Univ., Cleve- 
land, Ohio. 

Cell-free preparations which catalyze the oxida- 
tion of Hz in the dark have been obtained from the 
photosynthetic bacterium Rhodospirillum rubrum. 
The only suitable hydrogen acceptor found thus 
far is methylene blue; although intact cells of R. 
rubrum rapidly oxidize Hz in the presence of 
methylene blue and K;Fe(CN)s, the latter is not 
readily reduced by cell-free preparations. The 
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enzyme (hydrogenase) is rapidly inactivated by 
air but can be preserved by storage under H; at 
5° C. (also found for the hydrogenase of E. coli 
by Back etal. Aust. J. Sc. 9: 25, 1946). The rate 
of H: oxidation by crude extracts is not affected by 
metal ion complexing agents such as a a’-dipyridy| 
and diethyldithiocarbamate. Participation of eas- 
ily dissociable organic coenzymes in the hydrogen 
transfer is unlikely since there is no appreciable 
loss in activity upon anaerobic dialysis against 
water saturated with Hz. A short but definite lag 
period has been noted in the Hz consumption by 
dialyzed preparations, The lack of inhibition by 
0.001 m p-chloromercuribenzoate suggests that the 
inactivation by air is not attributable to oxidation 
of essential sulfhydryl groups. It has been pro- 
posed previously that this inactivation is due to 
oxidation of a ferrous porphyrin prosthetic group 
to the inactive ferric form. In order to obtain 
direct evidence concerning the nature of the 
prosthetic group, the isolation of the enzyme from 
sonic extracts is in progress. Partial purification 
has been achieved by a procedure employing freez- 
ing and thawing, MnCl, treatment, and (NH,): 
SO, fractionation. 


The effect of methionine sulfoximine on different 
species of animals. S. N. GersHorr* AND C. A. 
E.veusem. Dept. of Biochemistry, Univ. of Wis- 
consin, Madison. 

Methionine sulfoximine isolated from nitrogen 
trichloride treated zein and flour has been estab- 
lished as the causative agent of ‘running fits’ in 
dogs. Through the courtesy of Dr. L. Reiner, Wal- 
lace and Tiernan Co., Inc., Newark, N. J., this 
compound has been made available to us for ex- 
perimental purposes. We have determined that 
the amount of methionine sulfoximine necessary 
to produce ‘running fits’ in dogs in 3-5 mg./kg. of 
body weight. Monkeys, previously reported re- 
sistant to nitrogen trichloride treated proteins 
have been brought down with typical seizures by 
injecting them with approximately one-hundred 
times the amount of methionine sulfoximine 
needed to produce this condition in dogs. Abnor- 
mal electroencephalograms and severe convulsions 
have been observed in these monkeys. These ef- 
fects of methionine sulfoximine have been pre- 
vented by the administration of methionine. The 
anti-methionine activity of methionine sulfoxi- 
mine has also been demonstrated in rats by studies 
involving liver xanthine oxidase activity. Detoxif- 
cation studies using the organs of various animal 
species have been made in order to determine 
whether differences in sensitivity to methionine 
sulfoximine are due to detoxification mechanisms 
present in some species and absent in others. 


Extrahepatic lipid oxidation by the rat. R. P. 
Geyer, W. R. Wappet., J. PENDERGAST AND 
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G. Yee (introduced by F. J. Stare). Dept. of 
Nutrition, -Harvard School of Public Health, 
Boston, Mass. 

Radioactive pentanoic and octanoic acids were 
injected intravenously, intraperitoneally, or sub- 
cutaneously into normal, partially hepatecto- 
mized or eviscerated rats. The absolute rate of 
conversion of the substrates to C“O2 was some- 
what below normal in the case of the operated 
animals, whereas the rate based on specific ac- 
tivity was normal or above. Seventy to ninety % 
of the C™ appeared as CO, in 4 hours. Similar 
results were obtained with palmitic acid 
(-C“OO—) dissolved in olive oil which was 
administered intravenously in a highly emulsified 
form. Approximately 60% of the radiocarbon was 
converted into C“O, in 20 hours. When tripalmitin 
was substituted for palmitic acid, the absolute 
rate of conversion and the rate based on specific 
activities were below normal in the case of the 
eviscerated rats. The results show that free fatty 
acids are rapidly oxidized by non-hepatic tissues 
of the rat in vivo. 


Isolation of adrenocorticotrophin (ACTH) and 
thyrotrophin (TSH) from hog pituitary tissue. 
B. N. Guosu,* Dixon M. Woopsury,* GEORGE 
Sayers* AND Enix L. Smitu. Dept. of Pharma- 
cology and Lab. for Study of Hereditary and 
Metabolic Disorders, Univ. of Utah, Salt Lake 
City. 

A new method has been developed for the assay 
of TSH. The method is based on the ability of 
TSH to increase the uptake of I'*! by the thyroid 
of the hypophysectomized rat. The log-dose re- 
sponse curve and the statistics of the bioassay 
procedure will be presented. The new method of 
assay of TSH and the adrenal ascorbic acid- 
depletion method of assay of ACTH have been 
applied to the isolation of these hormones from 
hog pituitary tissue. Ten gm. of dry hog pituitary 
tissue are ground and extracted with 500 ml. of 
8% acetone at pH 8.0. Two gm. of LiCl are dis- 
solved in the supernatant, which contains all the 
ACTH activity of the glands, and the solution is 
adjusted to pu 5.4 with LiOH. The precipitate 
contains no more than 5% of the total ACTH 
activity of the extract. Three volumes of acetone 
are mixed with the supernatant. The precipitate 
weighs 700-900 mg. and is about twice as potent 
as La-1-A (ACTH standard) and ten times as 
potent as dried hog pituitary tissue. The method 
gives an almost quantitative recovery of ACTH 
from pituitary glands. The residue which remains 
after extraction of pituitary tissue with 80% 
acid-acetone contains practically all the TSH 
activity. This residue is extracted with aqueous 
NaOH at px 10.0; the pu is lowered to 4.0 and the 
precipitate discarded. The supernatant contains 
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the TSH activity. Additional steps in purification 
of TSH will be described. 


A new mechanism of ethanol formation in the 
heterolactic fermentation. Martin GipBs AND 
R. D. DeMoss (introduced by I. C. GuNsAtvs). 
Brookhaven Natl. Lab., Upton, L. I., N. Y.; 
Indiana Univ., Bloomington. 

Fermentation of glucose by the heterofermenta- 
tive coccus, Leuconostoc mesenteroides, yields lac- 
tate, ethanol and CO: in equimolar ratio. The 
rate is increased by acid reaction or by added 
acetate, acetaldehyde, acetoin or diacetyl. Dried 
cell preparations produce one mole of lactate per 
mole of glucose, or HDP only, therefore account- 
ing for but half of the carbon of the substrate. 
Cell-free extracts contain aldolase and DPN 
linked dehydrogenases for triose phosphate, lac- 
tate, ethanol and butylene glycol. These experi- 
ments indicate: 1) Formation of lactate via the 
usual Meyerhof-Embden scheme, 2) lack of mixing 
of carbon skeletons at the triose stage, 3) forma- 
tion of ethanol and CO: by an undisclosed mecha- 
nism. To test these possibilities C“ glucose was 
fermented with cell suspensions, using conditions 
which yield the products indicated. Glucose 1-C“ 
yielded C“O., ethanol with a trace of C™, and 
unlabelled lactate. Glucose 3,-C™ yielded half of 
the C™ in the carboxy] of lactate, and half in the 
carbinol of ethanol, with a trace in the COs. 
With a mixture of carboxyl labelled acetate and 
unlabelled glucose,C' was found exclusively in 
the carbinol of ethanol. Thus the isotope experi- 
ments confirm the conclusion that a new pathway 
for ethanol formation exists. (Research sponsored 
in part by Atomic Energy Commission.) 


Synthesis of phenylalanine and tyrosine in yeast. 
C. Gitvarc* anp K. Buiocn. Dept. of Bio- 
chemistry, Univ. of Chicago, Chicago, Til. 

Yeast was grown on a medium containing both 
glucose and acetate, one of which was labeled by 
C™”, The isotope distribution in the amino acids 
of the yeast protein was investigated. The data 
for phenylalanine and tyrosine indicate that the 
benzene rings and the side chains of these two 
amino acids are derived from a six-carbon unit 
and a three-carbon unit respectively, and that 
these precursors are formed rather directly from 
glucose. Members of the tricarboxylic acid cycle 
are excluded as intermediates. meso-Inositol, a 
possible intermediate in the formation of benzene 
rings from glucose, prepared biosynthetically from 
CO2, was not utilized in the synthesis of tyrosine 
and phenylalanine by yeast. When 1-C" glucose 
was the labeled substrate, only the 8-carbon of the 
amino acid side chains contained C™, while little 
isotopic carbon was present in any of the side 
chain carbons when the culture medium contained 
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non-isotopic glucose and C™ acetate. This result 
points to a three-carbon intermediate of glycolysis 
as the precursor of the side chains. In the ex- 
periments with labeled acetate, the amino acids 
serine and glycine, in contrast to the dicarboxylic 
acids, alanine, lysine, leucine and valine, con- 
tained very little C'*. Serine and glycine, like the 
side chains of phenylalanine and tyrosine, appear 
to be formed from a three-carbon intermediate of 
glycolysis. 


Observations on the simultaneous metabolism of 
acetate and carbon dioxide by resting cell 
suspensions of Rhodospirillum rubrum. J. 
GLOVER* AND M. D. Kamen. Washington Univ. 
Med. School, St. Louis, Mo. 

The light and dark metabolism of R. rubrum in 
phosphate-buffered media containing a) 2-C'- 
acetate and bicarbonate, b) C'-bicarbonate and 
acetate c) C-bicarbonate and He, have been 
studied by radioautography of 2-dimensional 
papergrams prepared from non-volatile water- 
alcohol soluble and insoluble fractions obtained 
after labeling periods of from 2 seconds to several 
hours. The labeling pattern in a) differs markedly 
from those in b and c. In a there is rapid incorpora- 
tion of acetate carbon into lipid, as much as 
30-50% appearing in this fraction in 30 seconds. 
By maintaining the temperature at 0°C. and the 
labeling period less than 10 seconds, more than 
90% of the labeled carbon is found to remain in 
the water-soluble, ether-soluble fraction. The 
most intense labeling under these conditions 
occurs in a compound (s) which does not show R; 
values characteristic of any of the conventional 
Krebs-cycle components, phosphate esters, or 
amino acids. On the other hand, photo-reduction 
as in c results in much slower appearance of label 
in insoluble material, particularly lipid, and the 
major labeling appears to be in phosphate esters, 
and, to a lesser extent, in dicarboxylic acids, 
(succinic, malic etc.). In b, pickup of carbon is 
very much lower than in c indicating repression of 
CO; fixation by acetate. The labeling pattern in 
b resembles that obtained in c. Dark metabolism 
in a results primarily in labeling of a few unknown 
substances as well as Krebs-cycle compounds. In 
c dark metabolism resembles light metabolism, the 
level of fixation being lower by an order of magni- 
tude, however. In 6 practically no dark pickup 
occurs, but what little labeling is observed appears 
to show Ry values of phosphate esters. These 
results indicate that short-term photometabolism 
of acetate and CO, by R. rubrum in the resting 
state does not involve reactions between acetate 
and CO, or metabolic fragments derived there- 
from. The bearing of these results on the general 
mechanism of photosynthesis will be discussed. 
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Effect of aminopterin on nucleic acid metabolism 
in the rat. Davin A. GoLprHwalit* AND Aaroy 
Benpicu. Sloan-Kettering Inst. for Cancer Re- 
search, New York City. 

The effect of aminopterin in decreasing the 
incorporation of formate into nucleic acids has 
been confirmed. In addition it was found that, 
following the administration of a single dose of 
aminopterin which leads to death in 4 days, the 
ability to synthesize nucleic acids is regained 
partially prior to death. When C"-formate and 
aminopterin were administered simultaneously 
and the animals were sacrificed after 24 hours, the 
C-activity of the total nucleic acids was 30% of 
the control value, and when formate was ad- 
ministered 24 or 48 hours later the values were 35 
or 71% respectively. It was found that, without 
aminopterin, increasing levels of adenine resulted 
in decreasing incorporation of formate into total 
nucleic acids, suggesting that the availability of 
adenine spares the biosynthesis from formate. 
When both C"-formate and N*-adenine were 
administered, aminopterin decreased the incor- 
poration of formate into the intestinal DNA 
adenine, guanine, and thymine to 6-8% of the 
control levels, while decreasing that into PNA 
adenine and guanine to only 32% of the control 
values. 


Chemical and isotopic tracer studies of human 
serum lipoproteins with the aid of the quantity 
ultracentrifuge. Witt1am H. Go.pwarter, 
Matcotm L. RAnpoupH, J. R. SNAVELY AND 
Roy H. Turner (introduced by Wir B. 
WENDEL). Depts. of Medicine and Biophysics, 
Tulane Univ. School of Medicine, New Orleans, 
Ta. 

Quantity ultracentrifugation of human serum 
results in the redistribution of serum lipids into 
separate compartments, presumably due to the 
stratification of lipoproteins by sedimentation 
and density effects. A ‘cream’ zone at the top of 
the tube contains all lipids, predominantly neutral 
fat. Near 1.020 density are found peak concen- 
trations of all lipids. Indications of other lipid 
accumulations occur in the regions of 1.035, 1.056, 
and the bottom of the tube, with free cholesterol 
absent at densities higher than 1.035, and choles- 
terol esters minimal at the bottom. A neutral fat 
peak appears near 1.010 in some sera. That these 
compartments contain distinct entities seems indi- 
cated by their differing chemical compositions. 
Radioactive phosphorus, P*?, has been adminis- 
tered to subjects to label the phospholipid com- 
ponents. The different rates of isotope uptake by 
lipid phosphorus at various density levels give 
added support to the proposition that different 
lipoproteins with presumably separate metabolic 
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roles, at least with respect to the phospholipid 
fractions, are concentrated at the various levels. 


Origin of plasma cholesterol using carbon". R. 
GorDON GouLp, Donatp J. CAMPBELL,* C. 
Bruce TAYLOR,* FRANK B. KELLY, JR.,* IRVING 
WARNER* AND Cart B. Davis, Jr.* Rush Depts. 
of Biochemistry, Pathology and Surgery, Presby- 
terian Hosp., Chicago, Ill. 

It is now well established that liver and many 
other tissues are capable of cholesterol synthesis 
but relationships between tissue and plasma cho- 
lesterol are obscure. Evidence strongly favoring 
the liver as the source of plasma cholesterol in 
the dog has been obtained by intravenous ad- 
ministration of labeled acetate to sham-operated 
control and hepatectomized dogs. Although ace- 
tate metabolism was essentially normal in the 
latter as judged by its oxidation to CO. and 
conversion to cholesterol in various tissues, very 
little isotopic cholesterol had appeared in plasma 
4 hours after acetate administration. In control 
dogs, the specific activity of bile cholesterol was 
invariably higher than that of any tissue studied. 
The plasma values were about thirty times as 
high as in the hepatectomized animals and equal 
to or somewhat lower than those of liver. The 
high bile value suggests synthesis in liver and 
immediate secretion in bile without complete 
mixing with all hepatic cholesterol. The relatively 
high value reached by plasma in this short time 
may be explained either on a similar basis as for 
bile or on the assumption of an equilibrium be- 
tween liver and plasma cholesterol. This second 
possibility has been explored by injecting blood 
containing labeled lipoproteins into a normal dog 
and then following the appearance of labeled 
cholesterol in liver and its disappearance from 
plasma. Preliminary results indicate that equili- 
bration is about two-thirds complete in 4 hours 
and, hence, favor the second hypothesis. 


Effect of vitamin B'?, dl-methionine and vitamin 
E on the growth promoting value of Torula 
yeast protein. José A. Goyco (introduced by 
Conrapo F, AsEenJo). Dept. of Biochemistry 
and Nutrition, School of Medicine, Univ. of 
Puerto Rico, San Juan. 

Male Wistar rats 28 days old were used. The 
basal diet contained 18% protein supplied by 
Torula yeast. Trials lasted 4 weeks. Growth 
promoting value of Torula yeast was 1.23. When 
this ration was supplemented with 200 ug. Biz per 
kg. the value was 1.40. The difference was found to 
be not significant. The incidence of hepatic ne- 
trosis in both groups was very high. In a group of 
animals supplemented with the same amount of 
Bi and 2mg. vitamin E per week given separately, 
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the growth promoting value was significant, 1.63. 
No hepatic necrosis was observed in these rats. 
In another experiment the same basal ration was 
used except that it contained 0.5% methionine. 
One group received this ration only, a second 
group the ration separately supplemented with 
one wg. By. per day, and a third group the ration 
separately supplemented with one ug. Biz per day 
and 2 mg. vitamin E per week. Growth promoting 
values were: 2.01, 2.54 and 2.77, respectively. The 
difference between those on methionine alone and 
those receiving in addition Bi. was significant. 
Not a single one developed hepatic necrosis. Biz 
as well as methionine increased food consumption 
to about the same extent. When fed together the 
increase in food intake was almost additive. 
Methionine, Biz and vitamin E together step up 
the growth promoting value of Torula yeast pro- 
tein to 2.77, a level never observed by us before. 


A method for the ultracentrifugal analysis of 
a and 6 serum lipoproteins. ARDA ALDEN GREEN, 
Lena A. Lewis* aNp Irvine H. Pace. Re- 
search Div., Cleveland Clinic Fndn., Cleveland, 
Ohio. 

The density of human sera has been increased to 
1.21 by the addition of potassium bromide or of 
potassium bromide and 9.4% sodium chloride. 
Under these conditions no serum proteins pre- 
cipitate and a as well as 6 lipoproteins have a 
negative sedimentation velocity. After prelimi- 
nary concentration, the pattern in the analytical 
ultracentrifuge was determined. The identity of 
the fractions is being studied by electrophoretic, 
chemical and ultracentrifugal methods. 


Mechanism of antibody synthesis. Howarp 
GREEN* AND H.S. ANKER. Dept. of Biochemistry, 
Univ. of Chicago, Chicago, Ill. 

Studies on turnover rates of antibody protein 
by Schoenheimer, Heidelberger et al. (J. Biol. 
Chem. 144: 545, 1942), using labeled glycine, have 
emphasized the chemical similarities previously 
shown to exist between antibodies and serum 
globulins. These similarities suggest that the two 
proteins either have a common origin or that the 
serum globulin (or a similar protein) may be a 
specific precursor of antibody. An experiment was 
performed in an attempt to decide between these 
alternatives. A labeled amino acid was injected 
into a rabbit and a period of time allowed to elapse 
during which most of the isotope was incorporated 
into body protein, while the isotope concentration 
in the amino acid pool fell to a rather low level. 
Injections of egg albumin antigen were now given, 
and the isotope concentration determined in the 
resulting antibodies, in plasma proteins and in 
the amino acid pool. It was found that the isotope 
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concentration in the antibodies exceeded that of 
the free amino acid during the period over which 
the antibody was synthesized, indicating that the 
synthesis occurred at least in part from sources 
other than free amino acids. The isotope concen- 
tration of various serum protein fractions was 
sufficiently high so that these could have served as 
precursors of the antibody. Further experiments 
are being performed in order to determine whether 
cellular protein can be excluded as the antibody 
source. 


Synthesis of purine in dialyzed liver extracts. 
G. Ropert GREENBERG (introduced by Har- 
LAND G. Woop). Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland, 
Ohio. 

Employing carbon-labeled formate, glycine, and 
CO, it has been shown that hypoxanthine is 
formed in pigeon liver preparations by reactions 
involving inosine-5-phosphate as an intermediate 
(Federation Proc. 9: 179, 1950; and in press). The 
overall reaction has been formulated as follows: 


3 NH; + glycine + CO. + 2 formate + ribose-1- 
. ‘ re —H:sPOs . c +H:PO; 
PO,.- inosine-5-phosphate——— inosine = 


hypoxanthine + ribose-1-PO,. Complete synthesis 
of purine has now been obtained indialyzedextracts 
of pigeon liver acetone powder under anaerobic 
conditions. Inosine-5-PO, tends to accumulate in 
these extracts apparently because of the partial 
removal of phosphatase activity. Besides glycine, 
bicarbonate and formate the following factors 
appear to be necessary for optimal synthesis; 
glutamic acid or glutamine, a source of ribose-1- 
phosphate, and boiled liver extract. Preliminary 
evidence indicates that the boiled extract may be 
replaced by a combination of biotin and citro- 
vorum factor. A coupled source of energy, in this 
case provided by the addition of the constituents 
for glycolysis, is also required. Studies are in 
progress to isolate intermediate compounds in the 
reaction. With whole homogenates both C*- 
formate and C-formaldehyde were incorporated 
into hypoxanthine. Dilution studies show that the 
incorporation of these two compounds does not 
necessarily involve their direct interconversion 
but suggest rather that they are converted to a 
common intermediate. 


Biotin-like activity of octadecenoic acids as af- 
fected by positional- and stero-isomerization. 
SaMUEL M. GREENBERG,* AMBER L. S. CHENG,* 
DanreL MELNICK AND Harry J. DEUEL, JR. 
Dept. of Biochemistry, School of Medicine, Univ. 
of Southern California, Los Angeles and The 
Best Foods, Inc., Bayonne, N. J. 

A number of positional- and stero-isomeric 
octadecenoic acids and mixtures of fatty acids 
derived from natural and hydrogenated vegetable 
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oils have been tested by multiple-level assays for 
biotin-like activity using Lactobacillus arabinosus, 
The cis-octadecenoic acids tested give no great 
differences in biotin-like activity; however, wide 
variations are revealed by the trans acids. Trans. 
9-octadecenoic (elaidic) acid possesses the greatest 
activity among the trans acids tested and is equal 
to that of cis-9-octadecenoic (oleic) acid. Activity 
of the trans acids tested decrease for positional 
change of the double bond on either side of trans. 
9- to almost no activity for trans-6- and for A-1’- 
octadecenoic acids. Assay of the acids in 
combination with biotin reveal only additive 
effects for the cis compounds tested but con- 
siderable synergistic activity for the trans con- 
pounds except for trans-9-octadecenoic acid. 
Iso-oleic acid mixtures formed by hydrogenation 
of vegetable oils and the fatty acids from the 
limpid vegetable oils exhibit a biotin-like effect 
comparable to that of oleic acid itself. Saturated 
fatty acids show no biotin-like activity; however, 
the saturated acids augment the activity of the 
unsaturated fatty acids in the mixture. An equa- 
tion has been evolved to permit calculation of 
expected biotin-like activity of fatty acids of 
natural and hydrogenated oils from their fatty 
acid compositions. 


Effect of cysteine in reducing the toxicity of 
nitrogen mustards. A. CLARK GRIFFIN AND 
Eveenta L. Branpt.* Dept. of Chemistry, Stan- 
ford Univ., Stanford, Calif. 

The nitrogen mustards, methyl-bis(@ chloro- 
ethylamine hydrochloride (HN2) and _ tris( 
chloroethyl)amine hydrochloride (HN8) induce 
many cellular changes. These agents are highly 
mutagenic, carcinogenic, they result in metabolic 
abnormalities in embryonic tissues, and they 
have been employed in the treatment of leukemia. 
Actually the nitrogen mustards closely resemble 
x-radiation in their effects on living cells. Recently 
Patt and associates (Proc. Soc. Exper. Biol. & 
Med. 73: 18, 1950) observed that administration of 
cysteine protected animals subsequently exposed 
to otherwise lethal doses of x-radiation. The 
similarity in action of the nitrogen mustards and 
X-ray made it appear probable that cysteine would 
reduce the toxicity of the nitrogen mustards. In 
the present study it was found that cysteine, 
administered intraperitoneally (1 gm./kg. body 
weight), 5-45 minutes before injection of nitroge! 
mustards in albino rats, swiss or dba mice, pe! 
mitted the safe administration of six to eight 
times the normal dose of HN2. In the studies 
completed thus far this protective effect has bee? 
found to be specific for cysteine. Methionine, 
cystine, British anti-Lewesite, thioglycollic acid, 
methylene blue, choline, ascorbic acid, and gluts 
thione were without effect at the level 
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administered. The cysteine did not result in a 
complete inactivation in vivo of the subsequently 
administered nitrogen mustard since several of 
the characteristic properties of the latter com- 
pound appeared to be retained. This cysteine 
protection may provide a partial explanation as 
to the mechanism involved in nitrogen mustard- 
cellular reactions. 


Enzymatic mechanism of the biosynthesis of 
citrulline. S. Grisoxtia* anp P. P. CoHEN. 
Lab. of Physiological Chemistry, Univ. of Wis- 
consin, Madison. 

Studies in this laboratory with a partially 
purified enzyme preparation from rat liver (pre- 
pared by differential centrifugation, acetone and 
alcohol fractionation) have confirmed the require- 
ments of carbamylglutamate for the enzymatic 
synthesis of citrulline from ornithine. It has now 
been possible to demonstrate the catalytic role of 
carbamylglutamate. Up to 10 equivalents of 
citrulline can be synthesized per mole of carbamy]- 
glutamate under suitable conditions. The satura- 
tion level for carbamylglutamate is of the order of 
2x 10-4M. Isotopic studies with CO, NH; and 
carbamylglutamate labelled with C in the 


carbamyl carbon have shown that carbamy]- 
glutamate does not react by transfer of the 


carbamyl group to ornithine. The partially puri- 
fied preparation from rat liver has been further 
resolved into two enzymatic systems: one thermo- 
labile and the other relatively thermostable. Since 
the latter is completely inactive with carbamy]- 
glutamate an insight into the mechanism of the 
reaction has been obtained. The first system 
catalyzes the reaction of carbamylglutamate with 
CO. and NH; in the presence of Mg** ions and 
ATP to form an intermediate compound. The 
second system forms citrulline only upon the 
addition of the neutralized deproteinized mixture 
of the first incubation system, containing the 
intermediate, and ornithine. The first reaction has 
been followed by the liberation of inorganic 
phosphate in the medium and CQ, fixation. The 
second reaction has been followed by measuring 
citrulline synthesis. Some properties of the inter- 
mediate will be presented. 


Protein SH and S-S groups by potentiometric 
silver titration. BENJAMIN GRUNBAUM* AND 
Epwarp L. Duae@an (introduced by Davip M. 
GREENBERG). Dept. of Biochemistry, Univ. of 
California Med. School, Berkeley. 

A potentiometric method of titration for SH 
and S-§ groups in proteins has been devised. The 
method consists of a titration with dilute silver 
hitrate under conditions similar to those of the 
amperometric titrations, pH 10 in presence of 
ammonia. The end point is obtained from the 
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maximum slope of the potential vs. volume curve. 
Titration of 0.2 ml. samples is possible, an 85 \ 
burette being used. The limit of the method is 
about 0.02 microequivalents SH with precision of 
+ 5%. Greater precision is possible with larger 
quantities. Cysteine hydrochloride is used as the 
standard. Results indicate that SH groups are 
absent in insulin, ribonuclease, pepsin and prepa- 
rations of ACTH protein or peptide. Bovine 
albumin yielded 0.62 groups per mole, in confirma- 
tion of others. Tobacco mosaic virus yielded 
0.38% cysteine, increasing on denaturation with 
dodecyl sulfate to 1.1%. Following peptic di- 
gestion and sulfite cleavage of S-S bonds, certain 
proteins yielded S-S groups by titration in agree- 
ment with microbiological assay. ACTH protein 
S-S groups were incompletely titrated after enzy- 
matic digestions and sulfite cleavage. Three groups 
were obtained by titration for a preparation which 
yielded 6-7 groups by assay. The ACTH peptide 
S-S groups were completely titratable. Both pro- 
tein and peptide preparations were active by 
ACTH assay after sulfite treatment and titration. 
See also the abstract of I. Harris and C. H. Li. 


Acetylation of sulfur amino acids by liver and 
kidney slices. Hetmut R. GuTMANN* AND JOHN 
L. Woop. Div. of Chemistry, School of Bio- 
logical Sciences, Univ. of Tennessee, Memphis. 
Rat liver and rat kidney slices were incubated 

with p-bromophenyl-t-cysteine or S-benzyl-p.- 

homocysteine labeled with S*®*. After 4-5 hours 

25-40% of the radioactive sulfur compounds in 

the incubation mixtures were converted into 

chloroform-soluble products. Liver or kidney ho- 
mogenates, upon incubation with these substrates, 
yielded only very small amounts of chloroform- 
soluble sulfur compounds. N-acetyl-S-benzyl- 
homocysteine was identified in the chloroform- 
extract of the appropriate incubation mixture by 
addition of inactive carrier and subsequent iso- 
lation of the compound labeled with radioactivity. 

N-acetyl-S-benzylhomocysteine was converted to 

S-benzylhomocysteine by acid hydrolysis without 

a change in the specific radioactivity of the 

sulfur. The specific radioactivity of the isolated 

material indicated that approximately 40% of the 
chloroform-soluble sulfur was accounted for as 

N-acetyl-S-benzylhomocysteine. The data provide 

experimental evidence that the acetylation of 

certain sulfur amino acids takes place both in 
liver and kidney of the rat. 


Purification of renin and production of antirenin 
in man. Erwin Haas, HitpeGaRD LAMFRoM,* 
AND Harry Goupsuiatr.* Inst. for Med. Re- 
search, Cedars of Lebanon Hosp., Los Angeles, 
Calif. 

A procedure has been designed permitting the 
isolation of highly purified renin on a pilot plant 
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scale. Fresh kidneys in lots of 150 pounds can be 
processed and time-consuming and expensive steps 
of previous methods, such as grinding of tissue 
with abrasives, separation of medulla and cortex, 
defatting and drying, have been omitted in the 
new procedure. The renin is obtained in the first 
crude extract in a yield of 3-5 dog units per gm. of 
tissue and after that it is purified 13,000-fold in 9 
subsequent steps of fractionation. The final prod- 
uct, as tested in dogs, has an activity of 190 
units per mg. of protein and it is 92 % pure, on 
the basis of solubility determinations. Repeated 
subcutaneous injection of renin obtained from hog 
kidneys into human hypertensive patients has 
thus become possible, resulting in the develop- 
ment of antirenin in titers as high as 38 units per 
ec. of serum. The details of this work are to be 
reported later. The renin preparations, after step 
#6 of the isolation procedure, can safely be 
administered to human patients. Emphasis has 
been placed on the complete removal of anaphylac- 
toid and depressor substances, to avoid the un- 
desirable side reactions which are so frequently 
encountered following injection of foreign pro- 
teins. 


Faciors required for growth of the Donovan body 
(D. granulomatis). W. KNow.Ton Hau, CaLvIN 
H. Cuen* anD Rosert B. Dienst.* Depts. of 
Biochemistry and Microbiology, Med. College of 
Georgia, Augusta. 

Investigation of the factors contained in egg 
yolk which are required by the Donovan body for 
growth in the medium used by Dienst, Greenblatt 
and Chen (Am. J. syph. Gonor. and Ven. Dis. 32: 
301, 1948) showed that the factors were contained 
in the protein and not the lipid fraction of the 
yolk. Precipitation of the protein in alcohol-ether 
mixture and prolonged extraction with petroleum 
ether did not destroy the factor or remove it 
from the protein. After hydrolysis of the protein 
by acid or pancreatin it no longer supported 
growth. If the protein or egg yolk were auto- 
claved after addition to the medium, it still 
supported growth but the Donovan body did not 
produce capsular material. This suggests that the 
yolk protein may contain heat stable and heat 
labile factors. The factors could not be separated 
from the protein by dialysis. A large number of 
vitamins, amino acids and other ‘growth sub- 
stances’ tried in combinations did not support 
growth when used in place of egg yolk in the 
medium. Similarly fresh liver, liver extracts, 
yeast, yeast extracts, milk, and beef serum also 
failed to support growth. (This investigation was 
supported by research grants from the Natl. 
Inst. of Health, Public Health Service.) 


Fate of C'‘-diethylstilbestrol in adult female rats. 
Donatp J. HanaHAN, Hyp J. Davusen, E. G. 
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Daskaakis, T. Epwarps Aanp R. J. Metxiz 
(introduced by Hans Neuratn). Dept. of Bio. 
chemistry, School of Medicine, and Dept. of 
Chemistry, Univ. of Washington, Seattle. 
Diethylstilbestrol, labeled with C" in the meth. 
ylene group, was administered subcutaneously in 
a dilute alkaline solution to adult female rats. At 
the end of a 6-hour period, various organs and 
tissues, expired CO2, and excreta were analyzed 
for their C'* content. The results may be sum- 
marized as follows: 1) no C! was detected in the 
expired CO., and less than 2% of the injected 
activity was found in the urine; 2) over 85% of the 
recoverable activity (50-75%) was found in the 
intestinal contents; and 3) the remainder of the 
detectable activity was distributed in the brain, 
liver, and blood. Under the same conditions C". 
diethylstilbestrol was administered to bile fistula 
adult female rats. At the end of 6 hours the bile 
was analyzed for its C4 content. Seventy to 80% 
of the injected activity was found in the bile. The 
significance of these findings will be discussed. 


Basis for experimental renal hypertension. PxHi.ip 
HANDLER AND FREDERICK BERNHEIM. Depts. of 
Biochemistry and Nutrition and of Physiology 
and Pharmacology, Duke Univ. School of Medi- 
cine, Durham, N.C. 

Subtotally nephrectomized rats develop hyper- 
tension when fed a diet containing sufficient 
protein. On low protein diets such rats remain 
normotensive. Administration of one mg. of ACTH 
rapidly restored the hypertension. Cortisone, but 
not desoxycorticosterone acetate, also restored the 
hypertension. Administration of ACTH was with- 
out effect on the blood pressure of the intact rat 
or unilaterally nephrectomized rat but did create 
hypertension in the bilaterally nephrectomized 
rat. Since this suggested that the excretory func- 
tion of the kidney was involved, subtotally ne- 
phrectomized rats, fed a low protein diet, were 
used to assay urine for a ‘pressor’ compound. 
Normal human urine, diluted 1:1 with water was 
given intreperitoneally in one ml. doses. Within 
48 hrs. systolic blood pressure rose 50 mm. and 
after 3 days of dosing, blood pressure remained 
significantly elevated for 2 weeks. A mock urine, 
reconstituted from known urinary constituents, 
was without effect. The active material was poorly 
dialyzable, not extracted by ethyl ether at pu 6, 
destroyed in 10 minutes at pH 1 and 100°, stable 
to pH 12 at 100° for 10 minutes, and not destroyed 
by crystalline trypsin. 


Desoxyribonucleic acid content per nucleus in rat 


thymus damaged by 4-radiation. HEeELEN 
HARRINGTON AND Paut S. Lavix (introduced 
by J. R. Leonarps). Atomic Energy Med. Re- 
search Project, Western Reserve Univ., Cleveland, 
Ohio. 
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We previously reported a marked decrease in the 
total amount, as well as in the concentration, of 
desoxyribonucleic acid (DNA) ia thymus glands 
of adult rats given an LD dose of P*? (Federation 
Proc. 9: 194, 1950). One explanation for this effect, 
suggested by apparent degenerative changes seen 
upon histological examination of such tissues, is 
that the lymphocytes, supposedly highly sensitive 
to radiation, disintegrate in situ under the in- 
fluence of the ionizing radiation. The cellular 
debris, including DNA or its fragments, is then 
presumably removed, leaving a tissue consisting 
essentially of stroma. However, when the nuclei 
and cytoplasmic fractions of rat thymus were 
prepared at intervals after the administration of 
an LDs dose of P*, the amount of DNA per 
nucleus did not differ from that found in simul- 
taneously prepared nuclei from normal thymus 
glands. Degradation of DNA within structurally 
intact nuclei therefore appears unlikely. That the 
nuclei themselves disintegrate, liberating DNA 
into the cytoplasm, is also unlikely since the 
amount of DNA found in the cytoplasm was small 
and corresponded to the amount found in normal 
cytoplasm. It is concluded that a normal or an 
increased rate of removal of intact nuclei (prob- 
ably lymphocytes) from the thymus gland, 
coupled with an impairment in the formation of 


new cells, probably accounts for the rapid loss of 
DNA and other tissue components from the 
thymus of rats receiving a toxic radiation dose. 


Chemical studies on the ACTH protein and peptide 
mixture. J. IEuaAN Harris* anp Cuou Hao Li. 
Dept. of Biochemistry, Univ. of California, 
Berkeley. 

The data of Li et al. (Arch. Biochem. 9: 258) 
indicated that in the intact ACTH protein free 
amino groups are essential for hormone activity. 
The essentiality of free amino groups has been 
confirmed by the preparation of DNP and carbo- 
benzoxy derivatives of the intact protein, and of a 
partially purified peptide mixture derived from it 
by peptic hydrolysis; these derivatives showed no 
hormone activity. The acylated protein deriva- 
tives were resistant to peptic digestion. Esterifica- 
tion of the protein and peptide mixture using a 
0.1 nN solution of HCl in methanol also resulted in 
total inactivation. This would seem to indicate 
the essentiality of free COOH groups; attempts to 
restore activity by saponification at pH 11 were 
unsuccessful, although control experiments re- 
vealed that the hormone preparations were not 
inactivated under the conditions of saponification. 
The purified protein hormone has a total sulphur 
content of 2.4%; in the peptide mixture total S 
falls to 1.3%. After shaking with Raney nickel for 
6 hours at px 9 the sulphur content of the active 
peptide fraction was further reduced to approxi- 
mately 0.6%; partial desulphurisation did not lead 
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to appreciable loss of hormone activity. A cystine 
content of 7.2% indicates the presence of 6-7 S-S 
linkages per protein molecule. The effect of re- 
ducing agents of both the protein and peptide 
mixture has been studied; when treated with a 
large excess of SO;", mercaptoethanol and thio- 
glycollic acid at px 8, there was no loss of hormone 
activity. Potentiometric titration with Ag* at pH 
10 by the method of Duggan, E. L. (unpublished) 
confirmed the absence of free SH groups in both 
the protein and peptide mixture; after sulphite 
treatment, silver titration revealed a partial 
cleavage of S-S bonds in the protein, and in the 
case of the peptide fraction it is probable that 
complete breakage of S-S bonds was achieved. 
Solutions thus treated were found to retain com- 
plete ACTH activity. These results suggest that 
S-S bonds are not essential for ACTH activity; it 
is hoped that experiments now in progress will 
conclusively establish the role of sulphur con- 
taining amino acids in ACTH. 


Oxidation of acetaldehyde by glyceraldehyde-3- 
phosphate dehydrogenase of rabbit muscle. 
JANE Hartina (introduced by Srpney F. 
Veuick). Dept. of Biochemistry, Washington 
Univ. School of Med., St. Louis, Mo. 

The oxidation of glyceraldehyde is known to be 
catalyzed at about 1/1000th the rate of glyceralde- 
hyde-3-phosphate by the crystalline rabbit muscle: 
dehydrogenase. The mechanisms of the reactions 
appear to be the same. Acetaldehyde is also 
oxidized by the enzyme. Optical measurements 
based upon the appearance of reduced DPN 
indicate a rate about 1/100th that of free glycer- 
aldehyde. The reaction likewise requires either 
phosphate or arsenate. The product with phos- 
phate ion has the properties of acetyl phosphate. 
There is an increase in labile organic phosphate. 
A substance appears which reacts with hydroxyl 
amine to give the characteristic color of acety| 
hydroxamic acid with ferric chloride. The hy- 
droxamic acid derivative has the same chromato- 
graphic mobility as acetyl hydroxamic acid. 
Starting with acetyl phosphate and DPNH, the 
reaction goes in the reverse direction as de- 
termined by the disappearance of the absorption 
band of DPNH at 340muz. Acetate ion itself does 
not affect the reversal. Although the physiological 
significance of the reaction is still problematical, 
the formation of acetyl phosphate by a mammalian 
enzyme is of interest. 


Effect of insulin on oxygen uptake of rat adipose 
tissue in vitro. Nrets Haucaarp,* JuLIAN B. 
MarsuH* Aanp Ws. C. Srapie. Dept. of Research 
Medicine, Univ. of Pennsylvania, Philadelphia. 
The respiration of strips and minces of retro- 

peritoneal fat from the normal rat has been studied 

in vitro. This tissue was found to have considerable 
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metabolic activity and to oxidize a number of 
substrates studied. Insulin increased the oxygen 
uptake in the presence of glucose, succinate, 
lactate, pyruvate or acetate. Insulin had no effect 
in the absence of substrate, indicating that it in 
some way influences the metabolism of the sub- 
stances studied. In the case of pyruvate, the 
increased oxygen uptake was associated with an 
increased substrate utilization. The oxygen up- 
take was essentially linear with time whether or 
not insulin was present, the rate with insulin 
being greater during the entire period of observa- 
tion. The average increase in oxygen uptake with 
insulin was of the order of 25%. The experiments 
support the view that insulin directly or indirectly 
may influence oxidative reactions. Strips of adi- 
pose tissue exposed to insulin for a short time and 
washed exhibited an increased oxygen uptake 
when compared to controls. This is a demonstra- 
tion that insulin combines with this tissue in a 
manner similar to its combination with the rat 
diaphragm. This finding strengthens the concept 
that a chemical combination of insulin with tissue 
is a pre-requisite for its physiological action. 


Assay of biological activity of steroids by de- 
termination of renin-substrate (hypertensino- 
gen). O. M. Heimer anv R. S. Gnrirritu.* 
Lilly Lab. for Clin. Research, General Hosp., 
Indianapolis, Ind. 

Bilateral adrenalectomy of normal rats causes a 
reduction of the level of renin-substrate in the 
plasma (Gaudino, 1940). Treatment of these ani- 
mals with DCA or Compound E restores renin- 
substrate to normal or near normal values. 
Renin-substrate was determined in adrenalecto- 
mized rats before and after the administration of 
steroids. Thirty-five steroids were assayed. DCA 
was the most active. Assigning the value of 100 
to DCA, ‘A’ = 40, ‘E’ = 24, 21-acetoxypregneno- 
lone = 4, ‘S’ = 1.5, and ‘G’ = 0. Compound E 
and DCA did not elevate the renin-substrate of 
normal rats whereas ACTH caused increased 
renin-substrate production in both normal and 
hypophysectomized rats. 


Enzymatic formation of inorganic pyrophosphate 
from ATP. Leon A. Heppet anp R. J. H1tMor.* 
Natl. Insts. of Health, Bethesda, Md. 

The mechanism of adenosine triphosphate 
(ATP) splitting has been investigated, with bull 
seminal plasma as a source of ATPase. Two 
distinct pathways were found, indicated by equa- 
tions (1) and (2): (1) ATP— adenosine-5’-phos- 
phate + 2 orthophosphate. (2) ATP— adenosine- 
5’-phosphate + inorganic pyrophosphate (PP). 
These reactions are the result of the presence of 
three different enzymes, which have been sepa- 
rated and partially purified. Two of them 
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catalyzed reaction (1) while the other stimulated 
reaction (2). The ATPase which formed PP was 
relatively heat stable, had an alkaline px opti- 
mum and did not appear to require any metal 
activator. Liberation of PP in stoichiometric 
amounts was demonstrated by analysis of the 
manganese salt and by quantitative assay with a 
specific yeast inorganic pyrophosphatase. A 
similar mechanism for ATP breakdown has been 
found in snake venom and bone (Hitcuin¢s, G. H. 
AND H. 8. Fuuier. Proc. Am. Soc. Biol. Chem., 
J. Biol. Chem. 128: xlv, 1939; Zetuer, E. A. 
Arch. Biochem. 28: 138, 1950). The formation of 
PP from ATP may occur and be obscured by the 
presence of inorganic pyrophosphatase in the same 
enzyme preparation. In view of the widespread 
occurrence of inorganic pyrophosphatase, the true 
nature of ATP splitting in other tissues should be 
re-examined. 


Adenosine triphosphate formation due to suc- 
cinate oxidation. Davip F. Hersey AND SAMUEL 
J. Agu (introduced by M. D. Kamen). Dept. 
of Bacteriology and Immunology, Washington 
Univ. School of Medicine, St. Louis, Mo. 
Recent investigations (Hersey and Ajl, J. Gen. 

Physiol. 34: 295, 1951) have suggested that inor- 

ganic phosphate is esterified when succinate is 

incubated aerobically with cell-free extracts of 

E. coli in the presence of inorganic phosphate. 

The compound containing the acid-labile phos- 

phate was not identified. By use of P*, carrier 

adenosine triphosphate and paperchromatography, 
it has been possible to show that the compound 
containing the acid-labile phosphate has the same 

R; as adenosine triphosphate. In addition, by 

determining the end products of succinic acid 

oxidation, it was found that the incorporation of 

P*? into carrier adenosine triphosphate is a result 

of the single oxidation step between succinate and 

fumarate (4%)-malate (96%) equilibrium. 


A germination inhibitor from apple and celery 
seeds. Serma S. Hicxs,* D. M. Dory* and 
F. W. Quackxensusu. Dept. of Agricultural 
Chemistry, Purdue Univ., Lafayette, Ind. 

A germination inhibitor was extracted from 
dormant apple and celery seeds and concentrated 
50-fold by precipitation methods. The accumu- 
lated evidence indicated that the active substance 
was proteinaceous since it was precipitated by 
alcohol and by pH adjustment, was non-dialyzable, 
heat labile, and gave positive biuret and xantho- 
proteic tests. The most highly purified preparation 
of the celery seed extract contained nitrogen 
equivalent to 91.3% protein on a dry weight basis 
and its activity was 50-fold that of the crude 
extract. The most highly purified preparation from 
apple seed extract contained nitrogen equivalent 
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to 56.8% protein and its activity was 40-fold that 
of the crude extract. The inhibitory substance also 
acted as a competitive inhibitor for the proteolytic 
enzyme system of an extract from germinating 
sweet clover seeds. This in vitro activity may serve 
as a clue to its mode of action in vivo. 


Products of galactose metabolism by Brucella 
species. K. Higucar,* T. H. Sanpers* anp 
C. R. Brewer. Camp Detrick, Frederick, Md. 

A culture of Brucella suis grew well in a complex 
medium containing 1% of either glucose or galac- 
tose. The glucose-grown cells upon sonic disinte- 
gration yielded an enzyme preparation which, 
aerobically, rapidly consumed galactose but not 
glucose. Oxygen consumption during galactose 
utilization indicated a partial oxidation. No de- 
tectable acid was produced, but a sugar-acid 
derivative was considered a possibility. Such a 
compound was indicated by the formation of an 
aldehyde-acid by periodic acid oxidation. The 
2,4-dinitrophenylhydrazone of the probable alde- 
hydo-acid was soluble in carbonate and its melting 
point corresponded to the same derivative of 
glyoxylic acid. Sugar determinations following 
acid hydrolysis of the enzymatic reaction mixture 
gave no evidence of polysaccharide formation. A 
culture of Brucella melitensis grew well in a 
complex medium containing 1% glucose, but only 
one-fifth as well with galactose. Changes of pH 
during incubation showed acid production in the 
galactose medium; this was not apparent in the 
glucose medium. After 48 hours incubation, a 
keto-acid amounting to as much as 1.0 mg/ml. 
| (determined as sodium pyruvate) was found in the 
galactose culture. A smaller amount (0.2 mg/ml.) 
of the keto-acid was also found in the glucose 
culture. The pentoses, p-xylose and L-arabinose, 
whose configurations of carbons 1, 2 and 3 corre- 
spond respectively with those of p-glucose and 
D-galactose gave results which paralleled those 
obtained with the hexoses. 


Enzymatic release of citrovorum factor. C. H. 
Hitt anp M. L. Scorr (introduced by L. C. 
Norris). Cornell Univ., Ithaca, N.Y. 

An unidentified factor required by leuconostoc 
citrovorum appears to be chemically related to 
pteroylglutamic acid (PGA). Since much of the 
PGA occurring in nature is conjugated with 
glutamic acid, studies were undertaken to de- 
termine if the citrovorum factor (CF) also occurs 
in bound form and if CF can be released from its 
conjugate(s) by hog kidney enzyme preparations 
known to contain PGA conjugase. A sample of 
dried brewer’s yeast, which was found to contain 
1200 CF units per gram before incubation, was 
found to contain 15,300 CF units per gram after 
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incubation overnight at 37°C. with the hog kid- 
ney enzyme preparation. This indicates the pres- 
ence of a CF-liberating enzyme in hog kidney. 
Studies on the effect of cysteine and H.S on the 
CF-liberating enzyme preparation have shown 
that this enzyme, like PGA conjugase, is activated 
by the addition of these substrates. Cysteine, as 
in the case of PGA conjugase, is a more effective 
activator on a molar basis than’ is H.S. Sodium 
thioglycollate, which has been shown (Hill & 
Scott, in press) to inhibit competitively activation 
of PGA conjugase by cysteine was found to 
inhibit competitively the activation of the CF- 
liberating enzyme by cysteine. This is evidence 
that the enzyme responsible for the release of CF 
from its bound form contains an active sulfhydryl 
group which is transferred from cysteine by 
cysteine desulfhydrase. Since transulfhydration 
from cysteine also appears to be required for the 
activation of PGA conjugase, these results indi- 
cate a striking similarity between the CF- 
liberating enzyme and the PGA conjugase of hog 
kidney. 


Utilization of oxalacetate and succinate in de- 
nervated muscle, unexercised and exercised by 
electrical stimulation. Rospert M. Hitt, 
Dorsey E. Houitkamp* anp Enip K. Rut- 
LEDGE.* Depts. of Biochemistry and Pathology, 
Univ. of Colorado School of Medicine, Denver. 
We have reported (Federation Proc. 9: 184, 1950) 

that there is a decrease of the oxalacetate utiliza- 

tion in muscle tissue adjacent to a methyl- 
cholanthrene-induced fibrosarcoma in the thigh of 

a rat as compared with corresponding muscle 

tissue of the opposite normal leg when O: uptake 

is used as a measure. Later, we found that this is 
similarly true of muscle tissue adjacent to glass- 
marble implants or to paraffin-injected sites, and 
of tissue taken from the quadriceps femoris mus- 
cle, the insertion of which had been severed. 
Succinate utilization also is decreased in all the 
above-mentioned conditions. We have now found 
that oxalacetate utilization is decreased to about 
one-third and succinate utilization to about two- 
thirds of normal in tissue of the unexercised 
quadriceps femoris muscle, the nerve supply of 
which was severed surgically 7-15 days previously. 

If, however, the denervated muscle was elec- 

trically stimulated to exercise without resistance 

(5-minute periods each at 8:00 a.m., 3:00 p.m. and 

8:.00 p.m. daily), the oxalacetate utilization and 

the succinate utilization are each reduced only 

half as much as in the unexercised muscles. The 

stimulation was accomplished by using about 3.5 

milliamperes of surging alternating current of 15 

cycles per second as produced by a low-voltage 

variable-frequency generator. 
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Antimetabolite effects of substances which contain 
the 2,4-diaminopyrimidine moiety. GrorceE H. 
Hitcuines, Exrvira A. Fatco, Peter B. 
RussELL AND HENRY VANDERWERFF. Wellcome 
Research Labs., Tuckahoe, N.Y. 

The growth of Lactobacillus casei in the presence 
of folic acid but in the absence of purines is 
inhibited by 2,4-diaminopyrimidines and con- 
densed pyrimidine systems which contain this 
moiety. These substances may be arranged in a 
spectrum of inhibitors on the basis of reversal 
experiments with added folic acid or purines. 
Many 5- and 6-substituted pyrimidines lie at the 
anti-folic acid end of this spectrum while repre- 
sentatives of a limited number of condensed 
systems lie at the antipurine end. Antimicrobial 
activities of widely varied types are exhibited by 
5-substituted diaminopyrimidines. To a con- 
siderable extent the nature of these activities is 
dependent on the chemical nature of the 5- 
substituent. Reversal studies, in vitro and in vivo 
suggest that these pyrimidines act as antime- 
tabolites on a system closely related to but not 
identical with the folic acid system. 


Effect of beryllium on plant phosphatase. Manion 
B. HoaGLanp (introduced by Lewis L. ENGEL). 
Med. Labs. of Collis P. Huntington Memorial 
Hosp. of Harvard Univ., Mass. General Hosp., 
Boston. 

The ability of beryllium to induce osteogenic 
sarcomas; its magnesium-competitive inhibitory 
action on animal alkaline phosphatases; and its 
growth-stimulating effect on magnesium-deficient 
plants (tomato and algae) suggested the present 
study of its effect on plant phosphatase. The 
enzyme preparation was the soluble cytoplasmic 
protein derived from the leaves of young tomato 
plants, precipitated by dialysis. Since the glycero- 
phosphatase and ATPase activity of this prepa- 
ration differed in susceptibility to heat, at least 
two enzymes were postulated, although com- 
petitive substrate inhibition studies indicated 
only one substrate could be split at a time. The 
effect of Be, Mg, Ca, Fe, Zn, Cu, Mn, and Al on 
the splitting of ATF and glycerophosphate was 
investigated. All but Mg and Ca inhibited the 
splitting of one or both substrates in varying 
degree. The action of Be was unique, however, in 
that it caused a more marked inhibitioh of ATP 
splitting by several hundred per cent (both abso- 
lutely and in terms of the ratio ATP split to 
glycerophosphate split). This phenomenon was 
manifest when the substrates were incubated 
separately or jointly with the enzyme preparation, 
and degree of inhibition depended (inversely) on 
substrate concentration. The inhibitions studied 
were reversible by dialysis. This ATP-sparing 
action of Be is of interest in view of the prolifer- 


FEDERATION PROCEEDINGS 


Volume 10 


ative responses induced by Be in plant and anima] 
tissues. 


Value of supplementation of protein hydrolysates 
with the limiting essential amino acids in 
human nutrition. Witut1AmM S. HorrMan anp 
Gorpon C. McNetu.* Hektoen Inst. for Med. 
Research, Cook County Hosp., and Univ. of 
Illinois College of Medicine, Chicago. 

Nitrogen balance experiments were performed 
in 7 normal male subjects to determine the nitro- 
gen requirement for equilibrium (NE) when the 
only significant source of nitrogen was a lyophil- 
ized modified casein hydrolysate given orally, 
Then NE was determined for the same hydrolysate 
fortified with p,L-tryptophane, L-phenylalanine, 
and p,L-methionine in quantities that made the 
quantitative pattern equivalent to that found by 
Rose as minimal requirements of essential amino 
acids in humans. The mean NE with unsupple- 
mented hydrolysate was 52.5 + 3.5 mg/kg/day; 
for the supplemented product 38.5 + 2.1 mg. The 
reduction of NE of 26% was statistically signifi- 
cant. At nitrogen equilibrium with the unsupple- 
mented product, intake of .L-tryptophane and 
methionine was equal to the minimal amounts 
found required by Rose. Therefore these amino 
acids were the limiting factor for NE for the 
product. However for the supplemented product 
nitrogen equilibrium was reached when all 
essential amino acids were still present in twice 
the quantity Rose found for minimal require- 
ments. Therefore with an ideal mixture of essential 
amino acids, the limiting factor was the total 
quantity of nitrogen. This was corroborated in 
short experiments in which 15 gm. of added 
glycine changed from negative to positive the 
balance produced by a diet of 30 mg/kg/day of the 
supplemented product. 


Products of desoxyribose nucleosides degradation 
by Escherichia coli. C. E. HorrMann ANp L. A. 
MANSON (introduced by J. O. Lampen). Dept. 
of Microbiology, School of Medicine, Western 
Reserve Univ., Cleveland, Ohio. 

Previous work with this organism (Federation 
Proc. 9: 397, 1950) has shown that washed, resting 
cells of E. coli (ATCC 9723) can degrade the 
desoxyribose from thymidine or hypoxanthine 
desoxyriboside. Evidence was obtained that the 
nucleosides underwent an initial phosphorolysis 
and the resulting desoxyribose phosphates were 
degraded by the organism. Further studies have 
been carried out to determine the products formed 
by anaerobically-grown cells in the fermentation 
of the desoxyribose from thymidine or hypoxat- 
thine desoxyriboside. Under anaerobic conditions, 
1.1 moles of acid and 0.25-0.35 moles of gas were 
formed per mole of desoxyribose disappearing. 





March 1961 


With alkali in the center well of the Warburg cup, 
0.8 moles of gas were produced. No keto acids, 
lactic acid or compounds reducing Cutt were 
found at the end of the fermentation. The fatty 
acids produced were determined chromatograph- 
ically. Alcohols were determined by oxidation to 
the corresponding acid and determining the latter 
chromatographically. Acetic acid, formic acid, 
ethanol and a trace of propionic acid were found. 
It appears as if the greatest part of the desoxy- 
ribose was fermented according to the following 
equation: 


CsHi01. + H2O — CH;COOH 
+ CH;CH.OH + HCOOH(CO: + Hz) 


A cell-free extract prepared by sonic vibration of 
anaerobically-grown cells was found to degrade 
hypoxanthine desoxyriboside to hypoxanthine and 
products not giving a desoxyribose test. This 
disappearance of desoxyribose was inhibited by 
small amounts of inorganic phosphate. Extracts 
from aerobically-grown cells were inactive. These 
results will be discussed. 


Growth promotion by a-keto and a-hydroxy acids 
and its relation to vitamin By. JoserpH T. 
HouipEN,* Ruta WitpMAN* AND Esmonp E. 
SneLuL. Dept. of Biochemistry, Univ. of Wis- 
consin, Madison. 


The ability of a-keto and e@-hydroxy acids 


corresponding to valine, leucine, isoleucine, 
phenylalanine, tyrosine, tryptophan and histidine 
to replace these essential amino acids for Strepto- 
coccus faecalis, Lactobacillus arabinosus, and Leu- 
conostoc mesenteroides was studied. In the complete 
medium, growth occurred both in the presence and 
absence of vitamin Bs. Under both conditions, 
single omission of any of these amino acids pre- 
vented growth. In most cases, the essential amino 
acid could be replaced by the corresponding keto 
or hydroxy acid, but only when vitamin Bs was 
added. Since vitamin Bs was not required for 
growth when the amino acid was supplied, this 
demonstrates a specific requirement for the vita- 
min for conversion of the keto or hydroxy acid to 
the corresponding amino acid by the intact organ- 
ism. Individual variations in the activity of the 
various keto and hydroxy acids were noted. Dried 
cells of S. faecalis grown with vitamin Bs converted 
the various keto acids to the corresponding amino 
acids when glutamic acid was present. This con- 
version was not carried out by cells grown without 
Vitamin Bg, except when pyridoxal phosphate was 
also added to the cell suspension. This organism 
could utilize for growth only those hydroxy acids 
that were dehydrogenated by dried cells. Thus, 
in this organism, utilization of all keto acids in 
place of the essential amino acid appears to pro- 
ceed only via transamination; and utilization of 
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hydroxy acids appears to proceed via dehydrogena- 
tion to the keto acid and subsequent transamina- 
tion. 


Stability of cytochrome c in solution. W. L. 
Hotmes* ano A. M. Wynne. Dept. of Biochem- 
istry, Univ. of Toronto, Ontario, Canada. 

The catalytic activities of 17 preparations of 
cytochrome c stored in solution for several months 
at 4°C. were determined at intervals by measuring 
oxygen-consumption in the ascorbate-reduced cy- 
tochrome-cytochrome-oxidase system. Though the 
cytochrome content of individual solutions, as 
indicated by spectrophotometric assay, showed 
no significant change over a period of several 
months the catalytic activity of the cytochrome, 
for a given unit of cytochrome calculated on the 
basis of the extinction coefficient, appeared gradu- 
ally to diminish during this period at a rate 
corresponding to 0.2-0.4% each week. Because 
of the necessity of using a freshly prepared tissue- 
homogenate in each experiment and owing to 
variations in the cytochrome oxidase activity of 
different homogenates, changes in the catalytic 
activity of the added cytochrome were followed 
quantitatively in terms of the Michaelis constant. 
Preliminary analysis of kinetic data showed that 
under the experimental conditions adopted the 
system operates in zone A of Straus and Goldstein. 
During the storage of cytochrome c solutions 
prepared by the method of Keilin and Hartree a 
nitrogen-containing non-porphyrin fragment is 
detached from the cytochrome, and this fragment 
was shown to act as a competitive inhibitor of 
cytochrome oxidase in a system containing highly 
purified cytochrome c. When tested in the suc- 
cinoxidase system rreparations of cytochrome c, 
shown previously in the ascorbate-reduced system 
to differ in catalytic activity though present in 
equivalent concentrations calculated from spec- 
trophotometric data, were found to have equiva- 
lent activities when present in equivalent con- 
centrations. 


Ketopentose-phosphate formation in the enzy- 
matic degradation of phosphogluconate. B. L. 
HoRECKER AND P. Z. Smyrniotis.* Natl. Insts. 
of Health, Bethesda, Md. 

An enzyme has been purified from yeast which 
catalyzes the oxidation of 6-phosphogluconate by 
triphosphopyridine nucleotide (TPN) (Federation 
Proc. 9: 185, 1950). The enzyme has a high affinity 
for phosphogluconate and for TPN, with dis- 
sociation constants of 5 X 10-5 and 1 X 10-' moles 
per liter, respectively. The ultimate product of 
the oxidation of phosphogluconate with the puri- 
fied yeast enzyme is ribose-5-phosphate which is 
formed from a ketopentose-phosphate intermedi- 
ate. (Arch. Biochem. 29: 232, 1950). This precursor, 





200 


purified from the reaction mixture by means of 
ion-exchange chromatography, has the following 
properties: The specific rotation based on the 
orcinol pentose assay is [alp = —40°. It is split 
by acid much more rapidly than is ribose-5- 
phosphate and is resistant to oxidation by Bre. 
After removal of the phosphate by a phosphatase 
from potato, it yields a two-banded spectrum in 
the orcinol reaction which is identical with that 
given by the ketopentose ribulose. These proper- 
ties, as well as the enzymatic conversion to ribose- 
5-phosphate, suggest that the intermediate is 
ribulose-5-phosphate. The oxidation of 6-phospho- 
gluconate in the 3-pesition followed by decarbox- 
ylation would result in the formation of ribulose-5- 
phosphate. 


Determination of dehydroisoandrosterone. BrEn- 
jaMIN N. Horwitt (introduced by HERBERT 
P. SarettT). Dept. of Medicine, Tulane Univ., 
Alton Ochsner Med. Fndn., New Orleans, La. 
The reaction of sulfuric acid with dehydro- 

isoandrosterone (DHA) has been applied to the 

determination of DHA in pure solutions and 
urinary extracts. Conditions have been deter- 
mined for a rapid, selective, and reproducible 
spectrophotometric determination of DHA that 
is simple and more sensitive than those previously 

reported. (JENSEN. Acta Endocrinol. 4: 140, 1950; 

Hansen. Endocrinol. 46: 207, 1950). Unlike the 

above methods, the presence of androsterone up 

to at least eight times the amount of DHA does 
not interfere with the determination of DHA. To 

a dried aliquot, 4 ml. of a 95% alcohol-sulfuric 

acid mixture (1:4) are added and placed in a boil- 

ing water bath for one minute. Cool and add 6 ml. 

of 95% alcohol. Cool and read at 590 mu. The 

optical density X 10‘ per y varies from 101 at 

207 to 105 at 80y. Of 40 steroids of the C-19 or 

C-21 types examined, only DHA and its acetate 

gave a blue-violet color which had an adsorption 

peak only at 590 my. When applied directly to 
urinary extracts prepared for the determination 
of 17 ketosteroids, values for DHA were obtained 
which varied from 7-30% of the total ketosteroids. 
Recoveries of DHA when added to urinary ex- 
tracts were in the order of 85%. 


Use of serum albumin as source of serum factor 
in pneumococcal transformation. Roiuin D. 
Hortcukiss AND Harriett Epurussi-Tay.or.* 
Hosp. of Rockefeller Inst., New York City. 

In order to demonstrate the transformation of 
pneumococcal types, suitable pneumococci of a 
competent R (rough) strain are inoculated into a 
medium containing, besides constituents adequate 
for maintaining growth, anti-R agglutinins and 
the specific nucleic acid transforming factor. 
McCarty, Taylor and Avery (Cold Spring Harbor 
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Symp., Quant. Biol. 11: 177, 1946) showed that an 
additional factor or factors provided by serum or 
serous fluids was necessary before transformation 
was successfully produced. It has now been demon. 
strated that the last factor can be adequately 
supplied by suitable bovine and human serum 
albumin preparations. That serum albumin itself 
possesses this activity is supported by the follow. 
ing findings: a) albumin preparations separated 
from bovine or human plasma by salt or alcohol 
fractionation are highly effective in the trans- 
forming system, 6) several times recrystallized 
albumins are equally effective, as is c), albumin 
from human serum highly purified through its 
mercury derivative, d) denaturation by heat de- 
stroys the activity of bovine albumin and the 
activity is restored by acid treatment simul- 
taneously with a restoration of the solubility in 
salt typical of albumin, and e) the activity of 
albumin preparations is prevented by the addition 
of certain crude serum globulin preparations. The 
last observation probably explains why many 
whole sera are inactive or not as active as the 
human pathological chest or abdominal fluids 
previously used as the source of this factor in 
transformation systems. 


Mechanism of rhodopsin synthesis. Ruta Hvs- 
BARD (introduced by GEoRGE WALD). Biological 
Labs. of Harvard Univ., Cambridge, Mass. 

We have suggested earlier that rhodopsin is 
synthesized via the oxidation of vitamin Ai to 
retinene: by cozymase and retinene reductase, 
coupled with the spontaneous condensation of 
retinene; with rhodopsin-protein (opsin) to form 
rhodopsin (WALD AND Brown, WaLpD anv Hvs- 
BARD. Proc. Nat. Acad. Sc. 36: 84, 92; 1950). It 
has now been shown that the addition to retinal 
homogenates of factors which promote the oxida- 
tion of vitamin Aj, aids in all cases the synthesis 
of rhodopsin. Such factors include vitamin Ai 
itself, cozymase, and oxidative systems such as 
heart particle ‘succinoxidase’ which keep cozy- 
mase oxidized. Homogenates of the pigment epi- 
thelium of the eye promote rhodopsin synthesis 
by supplying the retinal tissue with vitamin Ai. 
The pigment layers of the eye contain also a heat- 
labile, water-soluble factor which stimulates rho- 
dopsin synthesis from vitamin A;. Through its 
dependance upon cozymase, the rhodopsin system 
is linked with retinal fermentation and respira- 
tion, and these in turn depend for oxygen and 
metabolites upon exchanges with the blood circu- 
lation of the choroid by diffusion through the 
intervening pigment epithelium. The crystalline 
horse liver aleohol dehydrogenase of Bonnichsen 
catalyses the equilibrium between vitamin 4A: 
and retinene;, and so can substitute for retinene 
reductase. A system has been assembled from four 
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components in water solution, which synthesizes 
rhodopsin and performs all the main reactions of 
the rhodopsin system. This contains opsin, vita- 
min Ai, cozymase, and liver alcohol dehydroge- 
nase. The yield of rhodopsin obtained in this 
system depends markedly upon the stereoisomeric 
form of vitamin A; that is employed. (This re- 
search was supported in part by the Medical 
Sciences Div. of the Office of Naval Research.) 


A modified Knoop test for histidine. ANDREW 
Hunter. Dept. of Pediatrics, Univ. of Toronto, 
and Hosp. for Sick Children, Toronto, Ontario, 
Canada. 

The following modification of the Knoop test 
for histidine is at least as sensitive as any hitherto 
proposed, and has the unique advantage that the 
distinctive colour is developed without application 
of heat. To 5 ml. of a nearly neutral unbuffered 
solution of histidine, containing not more than 
0.35 mg. of the base, add 0.5 ml. of 2n H2SO, 
(giving a pH of about 1.0) followed, under a dim 
light, by 0.25 ml. of a neutral bromine solution 
(0.5 ml. dissolved in 50 ml. of tertiary butyl alco- 
hol and diluted with an equal volume of water). 
Set the mixture in complete darkness for from 
1-3 (optimally 2}) hours. Add then, to destroy 
residual bromine, 6 drops of a 3% solution of 
As.O; in 1% NaOH. Add lastly 1 ml. of a solution 
prepared by dissolving 100 gm. of sodium acetate 
crystals in 100 ml. of water containing 3.1 mg. of 
CuSo,, 5 H.O. In the mixture, which should have 
a pH of about 5.17, there will presently develop 
a characteristically brilliant rose-violet colour 
(maximum transmission at 540 mu) which reaches 
its greatest depth in 15 minutes. In the absence 
of the prescribed trace of copper the colour ob- 
tained is a dull purple of greatly inferior intensity. 
In pure histidine solutions the test is unmis- 
takably positive with as little as 0.025 mg. of the 
base (1 part in 200,000). The colour is somewhat 
enhanced by low concentrations of amino-acids, 
and greatly diminished by urea. The utilization 
of the test for quantitative determination of 
histidine is now under study. 


Effect of dinitrophenol on phosphorylations cou- 
pled with oxidation of «-ketoglutarate. F. Ep- 
MUND HunTER, JR. AND SIpNEY Spector.* Phar- 
macology Dept., Washington Univ., Saint Louis, 
Mo. . 

Phosphorylation of glucose via hexokinase and 
ATP is rapid during oxidation of succinate, 
8-hydroxybutyrate, and a-ketoglutarate by 
washed liver particles. When increasing concen- 
trations of dinitrophenol. were tested for their 
‘uncoupling’ effect on these phosphorylations, 
5 X 10-5 m usually caused complete elimination 
of the phosphorylations due to succinate and 
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8-hydroxybutyrate oxidation, but only partial 
elimination of phosphorylation coupled with a- 
ketoglutarate oxidation. With a-ketoglutarate the 
phosphorylation falls sharply up to 10-* m di- 
nitrophenol. Between this concentration and 107% 
M there is a gradual decline, but even at 10-? mu 
there is a residual phosphorylation resistant to 
dinitrophenol. The phosphorylation due to an- 
aerobic oxidation of a-ketoglutarate with either 
iminoglutarate (a-ketoglutarate + NH3) or oxal- 
acetate as electron acceptor was very resistant to 
dinitrophenol. This phosphorylation, presumably 
at the substrate level, was unaffected by dinitro- 
phenol concentrations causing complete elimina- 
tion of phosphorylations due to succinate and 
B-hydroxybutyrate oxidation. Dinitrophenol at 
4 X 10-‘M, which eliminates 75-80% of the phos- 
phorylation due to oxidation of a-ketoglutarate 
with oxygen as electron acceptor, causes only 10- 
15% inhibition of phosphorylation when imino- 
glutarate or oxalacetate is the electron acceptor. 
These data suggest that the mechanism for cre- 
ating the energy rich phosphate bond formed at 
substrate level in a-ketoglutarate oxidation is 
very resistant to dinitrophenol and perhaps basi- 
cally different from the mechanisms higher in the 
electron transport chain to oxygen. The sensitivity 
of the latter mechanisms to dinitrophenol is il- 
lustrated by the cases of succinate and #-hy- 
droxybutyrate. (Supported in part by a USPHS 
(NIH) grant.) 


Chromatographic separation of phosphatases of 
snake venom. R. O. Hurst* ann G. C. ButLer. 
Dept. of Biochemistry, Univ. of Toronto, Ontario, 
Canada. 

When the lyophilized venom of either Russell’s 
viper or the rattlesnake (Crotalus adamanteus’ 
was dissolved in water and passed through a 
column of cellulose most of the phosphodiesterase 
and all of the phosphomonoesterase were adsorbec 
and much inactive material passed into the fil- 
trate. The diesterase was removed from the 
column by elution with 0.1% NaCl and the mono- 
esterase was eluted subsequently with 1.0% NaCl 
This procedure, and modifications of it, failed tc 
achieve any separation of the phosphodiesterase 
and phosphomonoesterase activities of intestinal 
phosphatases prepared from dog faeces or from 
calves’ duodena. The phosphomonoesterase from 
Russell’s viper venom does not hydrolyse phenyl 
phosphate, a-glycerophosphate nor adenosine-3- 
phosphate. It does, however, hydrolyse adenosine- 
5-phosphate and the mononucleotides from 
thymus desoxyribonucleic acid. This provides 
indirect evidence that the phosphate ester may 
be at carbon 5 of the desoxyribose in these mono- 
nucleotides. 
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Effect of fasting upon lipogenesis in the intact 
animal. T. T. Hurcuens, J. T. VAN BruGcGeEn, 
C. K. Ctaycoms anp W. J. CaTuey. (introduced 
by E. 8. West). Dept. of Biochemistry, Univ. of 
Oregon Med. School, Portland. 

A tracer amount of C,,, carboxyl labeled acetate 
was given to 200-gram rats and CO; collected for 
one hour. The entire animal was then digested in 
alcoholic KOH and separated into saponifiable 
and non-saponifiable fractions. Four animals were 
used after one hour, fasting, 4 at 24 hours and then 
2 each at 48, 72, 96 and 120 hours fasting. One hour 
after the last meal (one hour fast) the 200-gram 
rats were able to incorporate 1.0% of the adminis- 
tered acetate Cy, into total body cholesterol, 
4.0% into body fatty acids, and put out 47% of 
the activity in CO. Evaluating the remainder of 
the data on the basis of 100% at one hour fast 
time, the degree of incorporation of acetate into 
cholesterol at 24, 48, 96 and 120 hours, amounted 
to 83, 60, 31, 34 and 41% respectively. Fatty acids 
at these same intervals showed 53, 51, 39, 39 and 
30% incorporation. The CO: collected, evaluated 
on the same basis showed 115, 126, 65, 71 and 
86%. Although the rats after the 120-hour fast 
had a weight loss up to 50% and a total fatty acid 
loss of 80%, fatty acids isolated had specific 
activities similar to those isolated from the 24- 
hour fasted animals. Total cholesterol did not 
change after 120 hours fasting but cholesterol 
specific activities of 120-hour animals were lower 
than 24-hour animals. Dilution of labeled acetate 
by the excess breakdown of body lipid may ac- 
count for some of the lowered total incorporation 
of acetate after prolonged fasting. 


Interaction of quinoline and acridine derivatives 
with plasma proteins. J. LoGan Irvin, ELINOR 
Moore Irvin* AND FRANK S. PaRKER.* Dept. 
of Physiological Chemistry, Johns Hopkins School 
of Medicine, Baltimore, Md., and Dept. of Bio- 
logical Chemistry and Nutrition, Univ. of North 
Carolina, Chapel Hill. 

In the physiological range of pH the 4-amino- 
quinoline, chloroquin, and the 9-aminoacridines, 
quinacrine and 2-methoxy-6-chloro-9-(1’-methyl- 
8’-diethylamino-octylamino)-acridine (SN-12868), 
exist as equilibrium mixtures of the two species 
B-B’H* and *HB-B’H* in which B represents the 
ring-nitrogen and B’ the diethylamino nitrogen of 
the side-chain. Albumin and the proteins of frac- 
tion ITI-1 of bovine plasma interact strongly and 
reversibly with species B-B’H*+ but not with 
*HB-B’H*. The proteins of fraction II interact 
very weakly with B-B’H*. These interactions are 
evaluated independently by spectrophotometric 
and by equilibrium-dialysis methods which will 
be described. The first association constant for 
SN-12868 versus bovine albumin is 4.4 times that 
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for chloroquin at high ionic strength. At low 
ionic strength there is some deviation from the 
simple relationship for reaction with B-B’H* which 
can be accounted for fairly satisfactorily by means 
of a formulation which assumes electrostatic 
effects from groups adjacent to the ‘binding site’ 
of the protein. Other theoretical relationships 
have been derived which have a bearing upon the 
general topic of the shifting of equilibria between 
conjugate pairs of molecules or ions by preferential 
interaction of a protein with one member of the 
pair. These formulations, which are related to 
equations derived by W. M. Clark, can be applied 
in the systematic treatment of the protein error ° 
of indicators and in the physico chemical descrip- 
tion of coenzyme-protein interactions. 


Electrophoretic analyses of rat blood serum pro- 
teins and urinary proteins after injection of 
materials proposed as blood substitutes. ELoisr 
JAMESON (introduced by WALTER Marx). Dept. 
of Medicine, Univ. of Southern California, Los 
Angeles. 

The experiments described here were carried 
out as part of a war time O.8.R.D., C.M.R. project 
under the direction of Dr. Thomas Addis of the 
Stanford Medical School. Electrophoretic analyses 
of rat serum and urinary proteins were made on 
material obtained from experiments in which the 
effects were observed, of repeated intraperitoneal 
injections (one, three and five times) of material 
proposed as blood substitutes. Oxy-poly-gelatins 
were from the California Institute of Technology 
and blood serum proteins from the Institute of 
Physical Chemistry, Harvard Medical School. 
Oxy-poly-gelatins separated by alcohol precipita- 
tion into particles of different sizes were used as 
criteria of the effect of particle size. The influence 
of the injection of increasing amounts of proteins 
(200 mg., 400 mg. and 800 mg. per rat) in one 
injection were also studied. In order to identify 
the proteins which had been injected, electro- 
phoretic experiments were made on the material 
alone and after its addition to normal rat serum. 
Serum was diluted 1-3 or 4 of Cohn’s pu 7.7 phos- 
phate buffer. Urine was run undiluted. Some 
proteins as Beef globulins I, II, III-1 and ether- 
washed IV are largely retained in the serum while 
at the same time the normal serum proteins are 
very little changed. Those excreted rapidly and 
apparently unchanged as Bence Jones protein, 
hemoglobin, egg albumin and the smaller oxy- 
poly-gels, leave serum proteins very little changed 
from normal. When there is retention of proteins 
in the serum for a time, as for instance with some 
of the oxy-poly gelatins, beef albumin or beef 
globulin IV, a dilution of serum proteins occurs. 
In one of these cases the serum was returned to 
practically normal after 10 days. 
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Reaction of a-chymotrypsin with analogues of 
diisopropyl fluorophosphate (DFP). Evcens F. 
JANSEN, A. LAURENCE CuRL* anp A. K. BaLis. 
Enzyme Research Div., Bureau of Agricultural 
and Industrial Chemistry, U. S. Dept. of Agri- 
culture, Albany, Calif. 

Previous communications from this laboratory 
on the study of the mode of inhibition of a-chymo- 
trypsin by DFP have demonstrated that the 
crystalline inert protein resulting as the inhibition 
product contains the isopropylphosphate residue 
in the proportion of one mole per mole of protein. 
The fluorine is eliminated from the DFP as HF. 
Hence the DFP reacts with the enzyme by a 
condensation reaction. Fleisher et al. (Federation 
Proc. 9: 171, 1950) found that the reaction of 
chymotrypsin with tetraethyl pyrophosphate was 
equally as quantitative as that with DFP; ie., 
two ethoxy and one phosphorus per mole of protein 
were found in the crystallizable, inert protein 
resulting from this inhibition reaction. Hartley 
and Kilby (Nature 166: 784, 1950) arrived at 
similar conclusions regarding the inhibition of 
this enzyme by diethyl p-nitrophenyl phosphate. 
They found that the liberation of nitrophenol 
paralleled the amount of inhibition when chymo- 
trypsin was treated with this analogue of DFP. 
We have now analyzed the crystalline, inert pro- 
teins resulting from the inhibition of a-chymo- 


trypsin by each of five analogues of DFP (diphenyl 
chlorophosphate, diethyl thionofluorophosphate, 
tetraisopropyl pyrophosphate, diethyl p-nitro- 
phenylphosphate, and tetrapropyl dithionopyro- 


phosphate). In each instance one mole of 
phosphorus was introduced per mole of enzyme 
even when relatively large amounts of the ana- 
logue were needed to cause complete inhibition. 
Hence the inhibition reaction of a-chymotrypsin 
with DFP and its various analogues was found 
to be a general reaction. 


Metabolism of radioactive nicctinic acid and 
nicotinamide in the rat. B. ConNor JOHNSON 
AND Per-Hsi1ne Lin.* Div. of Animal Nutrition, 
Univ. of Illinois, Urbana. 

Nicotinic acid and nicotinamide labeled with 
radiocarbon in the carboxyl position were given 
by intraperitoneal injection to individual rats, 
and expired COs, urine and feces were collected. 
Radioautographs were prepared of paper-strip 
chromatograms of the urine from each rat. Fol- 
lowing nicotinic acid administration the radio- 
autographs showed the presence of 7 metabolic 
excretion products, of which 4 could be identified 
by their Rf values compared to known com- 
pounds. The approximate relative amounts of 
each product excreted are as follows: N!-methyl- 
nicotinamide 2.7%, nicotinuric acid 60.9%, nico- 
tinie acid 24.4%, nicotinamide 0.26, and three 
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unidentified compounds which accounted for 3.5, 
7.7 and 0.48%, respectively of the activity ex- 
creted. Following nicotinamide administration, 
9 radioactive excretion products were found on 
paper chromatograms, of which 4 could be identi- 
fied. The approximate relative amounts of each 
compound excreted were as follows: N!-methyl- 
nicotinamide 66.9%, nicotinuric acid 0.9%, nico- 
tinic acid 6.6%, nicotinamide 4.1%, and 5 un- 
identified compounds which accounted for 6.1, 
10.8, 0.8, 1.0 and 2.4%, respectively, of the activity 
excreted. 


Seasonal variation in toxicity of Demerol in young 
and adult rats. WatteER H. JoHNSON* AND 
Emmett B. CarMIcHAEL. Biochemistry Dept., 
Alabama Med. Center, Birmingham. 

Both young and adult healthy stock rats have 
been used in toxicity studies with Demerol hydro- 
chloride. Two arbitrary weight-groups were se- 
lected: a) 100-199 gm. and 6), 200-483 gm. A fresh 
aqueous solution was injected intraperitoneally. 
The rats received only a single dose each. The 
doses varied by 2.5 mg. increments from 60-85 
mg/kg. for 94 rats used during the summer months, 
while the doses varied by 5-mg. increments from 
65-95 mg/kg. for 123 rats used during the winter 
months. The smallest dose to cause death was 
62.5 mg/kg. during the summer and 70 mg/kg. 
during the winter months. The survival time for 
those rats that died varied from 7-56 minutes, 
with the majority of them dying within 40 minutes. 
The LD5o of Demerol hydrochloride for the weight- 
group (100-199 gm.) during the summer and 
winter months seems to be in the range 72.5-80 
mg/kg. for the former and 80-95 for the latter. 
The LD» for the weight-group (200-483 gm.) 
being in the range 67.5-75 mg/kg. for the summer 
months and 75-85 mg/kg. for the winter months. 


Excretion of vitamin B, by human subjects. 
Dorortuy R. Jutton* AND HELEN T. Parsons, 
Dept. of Home Economics, Univ. of Wisconsin, 
Madison. 

Intramuscular injection of 450 mg. vitamin 
Bie for 4 subjects (women) led to a urinary return 
of 37-50% of the dose within 6 hours and 40-75% 
within 12 hours, in agreement with reports of 
others on men. In agreement also was the almost 
complete failure to find vitamin By2 activity in 
the urine on normal diets or after oral dosage. 
After parenteral administration, a small amount 
of microbiological activity for Lactobacillus leich- 
mannii 4797 (A.T.C.C.) was detected in the sam- 
ples of bile-rich duodenal contents within 30 
minutes, while the basal specimens showed none. 
Observations on the vitamin By: activity of the 
feces of these subjects gave no clear evidence of 
increases following dosage. 
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Mechanism of potassium activation of phosphate 
transfer. J. F. Kacumar* anv P. D. Boyer. 
Div. of Agricultural Biochemistry, Univ. of Min- 
nesota, St. Paul. 

General equations have been developed which 
allow kinetic analysis of the mechanisms of en- 
zyme activation. Assuming equilibrium analysis 
is valid, four cases considered are 1) compulsory 
combination of the enzyme with the activator 
before combination with the substrate, 2) com- 
pulsory combination of the enzyme with the 
substrate before combination with the activator, 
$) independent combination of the enzyme with 
either the substrate or activator, and 4) com- 
pulsory combination of the activator with the 
substrate before formation of the enzyme-sub- 
strate complex. The equations developed have 
been applied to a study of the activation by 
potassium of the phosphoferase catalyzing the 
transfer of phosphate from 2-phosphopyruvate 
to adenosinediphosphate using a partially purified 
rabbit muscle enzyme system. The reaction ve- 
locities were determined by measurement of the 
pyruvate produced using the reaction of pyruvate 
with 2,4-dinitrophenylhydrazine. The _ results 


show that the activation by potassium corresponds 
to alternative 3 given above. The dissociation 
constant for the phosphopyruvate-enzyme com- 
bination is 9 X 10~' and for the potassium-enzyme 


combination is 0.011. NH,* and Rbt, cations with 
ionic radii approximately the same as that of the 
potassium ion, also serve as activators. It has 
also been shown unequivocally that potassium is 
essential for the phosphate transfer, and is not 
merely an accelerator of the transfer as previously 
considered. 


Enzymatic formation of oxalacetate from pyruvate 
and CO,. J. P. KALTENBACH* AND GEORGE KaL- 
niTsKY. Dept. of Biochemistry, College of Medi- 
cine, State Univ. of Iowa, Iowa City. 

In the presence of pyruvate and high concen- 
trations of bicarbonate (0.19 m) as substrates, the 
anaerobic formation of relatively large amounts 
of oxalacetate (approximately 200 ul.) by enzyme 
extracts of Escherichia coli or Proteus morganii 
can be demonstrated. Malonate did not inhibit 
the formation of oxalacetate from pyruvate and 
bicarbonate, nor was any oxalacetate formed 
from succinate, anaerobically, indicating that 
the oxalacetate did not arise via the tricarboxylic 
acid cycle. No acetoacetate was formed under 
these experimental conditions. The oxalacetic 
acid was identified by 1) decarboxylation with 
aniline-citrate, CuSO, and acid heat, 2) partition 
paper chromatography, 3) chromatography and 
absorption spectrum of the 2,4-dinitrophenyl- 
hydrazone according to the method of LePage, 
and 4) fixation of C™ in the 6-COOH of the ox- 
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alacetic acid. No significant amounts of C'* were 
found in the a-COOH of oxalacetic nor in the 
COOH of pyruvic, acetoacetic or a-amino acids, 
Malic acid does not appear to be an intermediate 
in this reaction, since no C'* could be detected in 
this compound added as a carrier. The effects of 
various factors (such as extraction temperature, 
dialysis, aging, freezing, heating and inhibitors) 
are described on the formation of oxalacetate 
from pyruvate and bicarbonate as substrates. The 
optimum conditions for this carboxylation re- 
action, in addition to the enzyme, are /) pyruvate, 
0.07-0.08 m; 2) bicarbonate, 0.19 m; 3) px, 8.1; 4) 
inorganic phosphate, 0.09 m; 5) Mg**, 0.07 M; and- 
6) biotin, 20 wg. per flask or approximately 3.9 x 
10-5 a. 


Direct enzymatic deamination of adenine de- 
rivatives by takadiastase deaminase. NATHAN 
O. Kaptan, Sipney P. CoLowickK AND FRANCIs 
E. Stouzensacu.* McCollum-Pratt Inst., Johns 
Hopkins Univ., Baltimore, Md. 

The deaminase from takadiastase (MITcHELI 
AND McE troy, Arch. Biochem. 10: 351, 1946) has 
been found to deaminate directly DPN; the rate 
of deamination of the coenzyme being approxi- 
mately one-tenth of that of adenosine. Desamino 
DPN has been isolated from the enzymatic re- 
action mixture and found to be identical with 
the chemically prepared compound in physical 
properties and in its diminished activity towards 
yeast alcohol dehydrogenase and Neurospora 
DPNase. Reduced DPN is also deaminated by 
the enzyme. TPN is not attacked by the enzyme. 
Treatment of TPN with prostatic phosphatase 
yields DPN, which is then deaminated by the 
takadiastase enzyme. 5-adenylic acid and adenylic 
acid ‘b’ are also directly deaminated; however, 
the amino group of adenylic acid ‘a’ is resistant 
to the action of the enzyme. The fact that the 
enzyme does not deaminate either TPN or aden- 
ylic acid ‘a’ confirms the finding of Kornberg and 
Pricer (J. Biol. Chem. 186: 557, 1950) on the pres- 
ence of adenylic acid ‘a’ in TPN. The takadiastase 
enzyme also deaminates ATP but does not act 
on adenine, guanosine or guanylic acid. The af- 
finities of the various adenine derivatives for the 
deaminase have been determined, and details of 
the further purification of the enzymes will be 
presented. 


Growth inhibition by cortisone and related ster- 
oids. Davin A. Karnorsky, Lois P. Rineway 
AND C. CuesterR Stock (introduced by K. 
Dosriner). Sloan-Kettering Inst. for Cancer 
Research; New York City. 

Cortisone produces inhibition of growth, and 
characteristic modifications of development of 
the chick embryo, newly-hatched chick and new- 
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born mouse. These effects were used in studying 
more than 80 steroids for cortisone-like activity. 
In the chick embryo, Kendall’s Comp. F Ac. had 
a cortisone-like effect at 0.015 mg. per egg, corti- 
sone AC., 21-desoxycorticosterone AC. and Com- 
pound A Ac. were active at 0.25 to 0.45 mg. per 
egg. DCA at 0.9 mg. per egg, and for other steroids 
doses up to 9 mg. per egg were necessary to elicit 
cortisone-like activity. Cortisone activity ap- 
peared to be dependent on the presence of a 21 
carbon steroid, a ketone group in the 20 position, 
a ketone or hydroxy group in the 3 position, and 
a A‘ or A® unsaturation. Saturated steroids of 
the allopregnane series have exhibited activity, 
whereas pregnane derivatives have been uniformly 
negative. Activity is enhanced by an 11 ketone 
group, and more so by an 11 B hydroxy group. In 
newly-hatched chicks, as in chick embryos, Comp. 
F Ac. was almost 100 times more active than 
cortisone Ac., and corticosterone was almost as 
active as Comp. F Ac. Cortisone and Comp. F Ac., 
in contrast to their differential effects in the 
chick, showed almost identical activity in new- 
born mice; at larger doses Comp. A Ac., 21-de- 
soxycorticosterone Ac. and DCA also had a corti- 
sone-like effect. The growth-inhibiting effects of 
steroids in relation to structure and dosage were 
compared in new-born mice, newly-hatched chicks 
and chick embryos. 


Formation of CQ., lipid and carbohydrate from 
C-labeled glycerol. M. L. Karnovsky AND 
L. I. GiprEz (introduced by E. G. Batu). Dept. 
of Biological Chemistry, Harvard Med. School, 
Boston, Mass. 

Glycerol, labeled with C!4 was synthesized as 
follows: acetic acid — bromoacetic acid — cyano- 
acetic acid — calcium malonate — ethyl malonate 
~ ethyl acetoxymalonate — glycerol. The final 
step was carried out with lithium aluminum 
hydride. The use of carboxyl-labeled acetate, or 
NaCN to give cyanoacetic acid, yielded a-labeled 
glycerol; methyl-labeled acetate yielded 6-labeled 
glycerol. When free a-labeled glycerol was ad- 
ministered to fasted rats, the expired CO, reached 
peak specific activity at 65-80 minutes. In 6 hours 
35-50% of the administered counts were expired. 
The animal was sacrificed at the end of this period, 
and the tissue distribution of activity established. 
Liver lipids accounted for approximately 5% of 
the administered counts, most of the activity 
being in the glycerol moiety. The phosphatide 
fraction was about 1.5 times as active as the 
neutral triglyceride. All other fats together made 
up about 3% of the administered counts. The 
activity of the liver glycogen, which often ap- 
proached that of the blood glucose, indicated that 
about 16% was derived from glycerol. Experiments 
With glycerol-labeled tributyrin and triolein, ad- 
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ministered orally, showed that the first was 
rapidly split and the final results approximated 
those with free glycerol. Triolein was split slowly, 
retention of activity was very high, and the liver 
lipids, especially the phosphatides, were of sig- 
nificantly lower activity than in experiments with 
free glycerol. 


Further purification and properties of ‘malic’ en- 
zyme from L. arabinosus. Seymour KauFMAN 
(introduced by 8S. Ratner). Dept. of Pharma- 
cology, New York Univ. College of Medicine, 
New York City. 

Further purification of the ‘malic’ enzyme of 
L. arabinosus (J. Biol. Chem. 187: 891, 1950) has 
been effected by a procedure involving heat de- 
naturation of other proteins in presence of Mn*t 
and malate, ammonium sulfate fractionation, 
protamine precipitation of nucleic acid, Ca;(PO,)2 
adsorption, and refractionation with ammonium 
sulfate in presence of Mn** and malate. An &0- 
fold purification was achieved over the initial 
extract. Previous preparations of the enzyme 
catalyzed the dissimilation of l-malate to CO, 
and p,t-lactate. With the present preparations 
the product is t-lactate. It has been shown that 
p-lactate can be racemized by cruder preparations 
and that DPN, but not Mn*, is required. This 
suggests that the racemization is due to the action 
of two lactic dehydrogenases with opposite optical 
specificities, one of which has been removed on 
purification. Lactic dehydrogenase has not been 
completely removed so far and it has not been 
possible to demonstrate an accumulation of py- 
ruvate from l-malate. This aspect of the problem 
has been investigated with C'*. When /-malate, 
labeled with C' in both carboxyl groups, is de- 
carboxylated by L. arabinosus enzyme in presence 
of carrier lactate and pyruvate, the specific radio- 
activity of the lactate is much greater than that 
of pyruvate. This suggests that the pyruvate 
formed by oxidative decarboxylation of malate 
is reduced to lactate by lactic dehydrogenase 
more rapidly than it equilibrates with the py- 
ruvate pool in the solution. 


Enzymatic phosphorylation of riboflavin. E. B. 
KEARNEY AND SasHaA ENGLARD (introduced by 
Tuomas P. SIinGER). Dept. of Biochemistry, 
Western Reserve Univ. School of Medicine, Cleve- 
land, Ohio. 

An enzyme catalyzing the reaction: riboflavin + 
ATP or ADP —= riboflavin-5-PO, + ADP or AA 
has been isolated from an autolysate of Brewer's 
yeast, and the name ‘flavokinase’ is proposed. 
Previous claims (Enzymologia 6: 333, 1939) of 
extensive phosphorylation of riboflavin by in- 
organic phosphate, without the participation of 
ATP, in preparations of intestinal mucosa could 
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not be confirmed. ATP is an obligatory phos- 
phorylating agent in view of the energetics of the 
reaction. The enzyme from yeast converts ribo- 
flavin stoichiometrically to  riboflavin-5-PO, 
(FMN), but in crude preparations, the FMN is 
further converted to FAD by the enzyme de- 
scribed by Schrecker and Kornberg (J. Biol. 
Chem. 182: 795, 1950). The latter enzyme is re- 
moved on purification of ‘flavokinase’ by am- 
monium sulfate fractionation, dialysis, and 
ethanol fractionation. By this procedure a stable 
lyophilized powder is obtained which is 400-500- 
fold purified. ‘Flavokinase’ requires Mg** for full 
activity; Mn** and Co** are active to a lesser 
degree, and Ca** inhibits the enzyme competi- 
tively. The dissociation constants of the enzyme 
for ATP, riboflavin, and Mg** have been deter- 
mined. ATP and ADP seem to have identical 
Ky values (1.7 X 10-§ M), but the former is more 
effective as a phosphate donor. Inosine triphos- 
phate is inactive. The reaction follows zero order 
kinetics, with a pH optimum of about 8.0 and a 
temperature optimum of 38°C. 
s 
Turnover of proteins of cell fractions of adult rat 
liver in vivo. Er1zaABETH B. KELLER (introduced 
by Paut C. ZamecntxK). Med. Labs. of Collis P. 
Huntington Memorial Hosp. of Harvard Univ. at 
Massachusetts General Hosp., Boston, Mass. 
pi-Leucine-1-C'* (0.1 mc/mm, synthesized by 
R. B. Loftfield) was given intravenously to 1-2 
year old male Wistar rats (3.3 mg/100 gm). Liver 
samples were removed at different times from 15 
minutes to 2 days, blendorized, and fractionated. 
Sedimentation of a nuclear fraction and of mito- 
chondria (Mit) was from 0.88 m sucrose, of large 
microsomes (Mic-l) and intermediate microsomes 
(Mic-i) from 0.44 m sucrose. The remaining micro- 
somes were precipitated at pH 5. The supernatant 
(S) from this precipitation was nearly free of 
nucleoprotein. Protein, C'‘ in protein, ribonucleic 
acid (RNA), and desoxyribonucleic acid (DNA) 
were determined. Recovery of each in the frac- 
tions was 90% or over. From the C'‘ in protein 
after 15 minutes, the protein leucine replaced in 
percentage per day was calculated. Analyses on 
the more homogeneous fractions are given. 


CENTRI- 
FUGATION 


LEUCINE 
REPLACED RNA DNA 


, mg/gm mg/gm 
g min. %/day protein protein 


Liver 19 32 7.9 
Mit 12,000 10 5 12 0.4 
Mic-l 30,000 20 30 63 19.5 
Mic-] 40,000 60 42 64 13.4 
8 14 2 0.4 


At 15 minutes the microsome fractions contained 
77% of the radioactive protein recovered. These 
data emphasize the importance of the microsomes 
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in the process of incorporation of amino acids into 
protein in the liver. 


Effect of in vitro citrovorum factor and aminop- 
terin on metabolism of glycine by chick liver 
homogenates. BarBara KELLEY (introduced 
by Joun R. Tortrer). Univ. of Arkansas School 
of Medicine, Little Rock. 

Methylene labeled C' glycine was incubated 
with liver homogenates of folic acid deficient and 
control chicks, in the presence and absence of 
relatively low or high concentrations of citro- 
vorum factor and aminopterin. Specific activities 
of the glycine and serine isolated by addition of . 
carrier as well as the relative activity found in 
the 8 carbon of serine were determined. It was 
found that in the replete livers there was a 17.5% 
increase in the specific activity of the serine over 
that in the deficient livers. This was accompanied 
by an approximately equal decrease in the glycine 
counts and a 40% increase in the 6 carbon counts 
in the replete livers. Aminopterin added at either 
low or high levels had no effect on the ratios of 
the 8/a counts of the serine. Low levels of citro- 
vorum factor in deficient chick liver homogenates 
elevated the ratio of the B/a counts to a value 
equal to the ratio found in normal controls, 
whereas a high level of citrovorum factor di- 
minished this ratio by an amount which can be 
accounted for by the increase in the size of the 
formate pool. The counts present in the a carbon 
of the serine (determined by difference) were not 
markedly altered by either aminopterin or citro- 
vorum factor. Differences in the rate of glycine 
disappearances will be discussed. 


Tracer studies in protein synthesis: antibody 
formation by spleen slices. ALBERT KESTON 
AND JEAN-CLAUDE Dreyrus.* Chemistry Dept. 
New York Univ. College of Medicine, New York 
City. 

In experiments where radioactive substances 
are incubated with tissue slices, radioactivity of 
protein precipitates is taken to indicate protein 
synthesis. The usual criteria of isotopic homoge- 
neity are generally inapplicable to these systems. 
Coprecipitation and firm binding of non-protein 
substances make such interpretations hazardous. 
Coprecipitation may occur even on specific pre- 
cipitates. We have shown that specific precipitates 
obtained after addition of (presumably irrelevant) 
pneumococcal polysaccharide S VII and homol- 
ogous horse antiserum to extracts of rabbit tissues 
previously incubated with C!4H,.NH:COOH, con- 
tained considerable radioactivity even after two 
reprecipitations by CCl;COOH. On repeating the 
procedure on the same aliquot additional radio- 
activity precipitated. Serum globulins do not 
bind non specific substances appreciably. Systems 
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involving specific precipitates where antigen and 
antibody are globulins should be especially favor- 
able for synthesis studies. Spleen and liver slices 
from rabbits immunized with human or bovine 
gamma globulin (HGG or BGG) were incubated 
with C'%H:NH2COOH and extracts prepared. 
Equivalent amounts of BGG and homologous 
antiserum were added to one aliquot from each 
experiment; similarly the HGG system to another 
aliquot. Precipitates were washed, dissolved and 
reprecipitated twice with CCl;COOH. For the 
spleen of the HGG immunized animal the HGG 
precipitates contained several times as much 
radioactivity as the BGG precipitates while the 
BGG immunized spleen system showed the re- 
verse. Evidence for appreciable antibody forma- 
tion by liver was not found. 


Estimation of organic compounds as isotopic de- 
rivatives using the labeled organic compounds 
as indicators. ALBERT KESTON AND JOSEPH 
LospaLLuTo.* Chemistry Dept., New York Univ. 
College of Medicine, New York City. 

The isotopic derivative method (J. Am. Chem. 
Soc. 71: 249, 1949 (1); 72: 748, 1950 (2)) for the 
analysis of organic compounds requires quanti- 
tative conversion of the compound to an isotopic 
derivative. It has been pointed out (2) that when 
the organic compound of interest labeled with a 
second isotope is used as an indicator, quantitative 
yield is unnecessary. The recovery of the second 
isotope serves to correct for losses due to incom- 
plete reactions, side reactions, isolations, etc. 
This method has been applied to the determination 
of glycine. Known amounts of C'*-labeled glycine 
(A moles) were added to samples containing un- 
known quantities (X moles) of glycine. The 
original C'4H,NH2COOH and the samples were 
reacted with I'*! pipsyl chloride without regard 
for completeness of reaction, and pipsyl glycine 
purified by paper chromatography (2). Constant 
C\*/T!31 ratios of successive portions of the chro- 
matograms indicated purity. The C'*/I!*! ratio 
from the C!4-glycine derivative alone divided by 
this ratio from a sample is equal to A/(X + A). 
Analysis of amino acid mixtures containing 0.0 
and 44.2 wg. showed 0.0 and 45.5 wg. glycine, re- 
spectively. For maximum accuracy when filters 
are used to distinguish the two isotopes, C!4/[!%! 
should be kept high. Moreover, I'*!-containing 
impurities are more easily demonstrated in this 
situation. This method has an advantage over 
ordinary isotope dilution procedures in being 
applicable to minute quantities of materials. 
Furthermore, non-radioactive impurities do not 
interfere. The measurement of isotope ratios is 
simple, accurate, and convenient. 
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Effect of lowered essential metabolites on growth 
inhibition produced by &-azaguanine (guana- 
zolo). G. W. Kipper, Virainta C. DEWEY AND 
R. E. Parks, Jr.* Biological Lab., Amherst Col- 
lege, Amherst, Mass. 

The inhibition of the growth of Tetrahymena 
produced by 8-azaguanine is decreased when any 
of a number of metabolites which are dietary 
essentials for this organism are lowered (by 
dietary restriction or by the use of structural 
analogs). The metabolites tested in this system 
include uracil, thiamine, methionine, phenyl- 
alanine, and histidine. Since it has been demon- 
strated that 8-azaguanine is incorporated into 
cellular components, (MITCHELL et al. Cancer Re- 
search 10: 647, 1950) as was earlier predicted in 
the initial work on Tetrahymena (KiIDDER AND 
Dewey. J. Biol. Chem. 179: 181, 1949), it is prob- 
able that restrictions of metabolites reduces 8- 
azaguanine incorporation and therefore its in- 
hibitory activity. This is further suoported by 
the fact that similar effects are not obtained with 
combinations of other metabolites—i.e., ethionine 
and neopyrithiamine. 


Phosphorylation reactions of adenosine phos- 
phates in isolated liver mitochondria. W. WAYNE 
KIELLEY AND Ruts K. KiE.xey (introduced by 
S. J. THANNHAUSER). Dept. of Physiology, Tufts 
College Med. School, Boston, Mass., and Natl. 
Cancer Inst., Bethesda, Md. 

Some characteristics of the oxidative phos- 
phorylation, dephosphorylation and transphos- 
phorylation reactions occurring in liver mito- 
chondria have been studied. Mitochondria 
prepared from isotonic sucrose homogenates of 
mouse liver by a modification of existing pro- 
cedures neither dephosphorylate nor deaminate 
adenylic acid. When fresh they possess negligible 
ATP-ase activity; however this activity is poten- 
tially high and is developed by short periods of 
incubation in absence of oxidizable substrate. 
This development of ATP-ase activity is pre- 
vented during oxidative phosphorylation or by 
additions of ADP or ATP. The low ATP-ase 
activity makes possible the nearly complete phos- 
phorylation of adenylic acid during oxidation of 
a-ketoglutarate. The characteristics of the distri- 
bution of the labile phosphate developed during 
the course of this process can be correlated with 
the presence of a myokinase, which seems to be 
present solely in the mitochondria. The maximum 
rates of themyo. __.se and oxidative phosphoryla- 
tion (using a-ketoglutarate) reactions are in a 
ratio of about four to one. The problem of the 
primary phosphate acceptor in the phosphoryla- 
tion process and the significance of myokinase in 
phosphorylation and dephosphorylation will be 
discussed. 
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Inhibition of progestational reactions in uterus of 
laboratory animals by aminopterin. C. T. G. 
KinG aNp JosepH T. VELARDO (introduced by 
E. H. Frrepen). Div. of Labs. and Research, 
Children’s Med. Center, and Children’s Cancer 
Research Fndn., Boston, and Harvard Biological 
Labs., Cambridge, Mass. 

The typical progestational reactions in the 
uterus of laboratory animals as induced by proges- 
terone can be inhibited by the simultaneous ad- 
ministration of aminopterin. When 4.5 yg. of 
aminopterin were injected daily into 20-gm. mice 
for 28 days with 0.5-1.0 mg. of progesterone, the 
characteristic effect of the hormone on the uterus 
was inhibited. The inhibitory action of 4.5 yg. of 
aminopterin was ineffective when the dose of 
progesterone was increased to 1.25 mg. daily. 
The Hooker-Forbes response in the uterus of the 
mouse to 9 wg. progesterone per ml. was inhibited 
by 40-50 wg. aminopterin per ml. The decidual 
reaction in the rat as induced by 1.5 mg. of proges- 
terone daily was partially inhibited by 15-25 ug. 
of aminopterin, and completely inhibited by 30- 
50 wg. Abortions in pregnant rats occurred when 
0.225 wg. of aminopterin per gm. of body weight 
was injected twice daily. The progestational re- 
action in the uterine endometrium of ovariec- 
tomized estrous rabbits, as induced by 0.5 or 1.0 
mg. of progesterone over a period of 5 days, was 
completely inhibited by 0.225 ug. of aminopterin 
per gm. of body weight. The effect of progesterone 
on the stromal nuclei in the endometrium seems 
to be inhibited either directly or indirectly by 
aminopterin. (Supported in part by a grant from 
the U. S. Public Health Service to Dr. F. 
L. Hisaw.) 


Interaction of arginine and glutathione in beef 
kidney extracts. Jin H. Kinosuita* ano ErRIc 
G. Batu. Dept. of Biological Chemistry, Harvard 
Med. School, Boston, Mass. 

During the course of investigations on glyco- 
cyamine synthesis from arginine and glycine as 
catalyzed by extracts of beef kidney, we have also 
observed the formation of a product yielding a 
positive Sakaguchi reaction when arginine and 
glutathione were the substrates. The reaction 
mixture is freed of unreacted arginine by treat- 
ment with permutit or amberlite resin prior to the 
application of the color test. Fractionation of 
kidney extracts has yielded preparations capable 
of catalyzing the interaction of arginine with 
glutathione but not with glycine. Glutathione 
may be replaced by oxidized glutathione but not 
by glutamine, glutamic acid, or cysteine. Pan- 
creas and kidney are the only tissues of those 
tried which have yielded the enzyme. The opti- 
mum pH for the reaction is 9.0. The product 
formed has been subjected to paper chromatogra- 
phy using a water-phenol-cyanide mixture as 
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solvent. Identification has been made by use of 
the Sakaguchi test and an Ry value of 0.65 ob- 
served for it. Under similar conditions the R,; 
value of arginine is 0.46. The compound also 
reacts with ninhydrin. Separation of the com- 
pound by paper chromatography has been followed 
by extraction and acid hydrolysis. The hydroly- 
sate when chromatographed showed no spot with 
an R; of 0.65, but two new spots with R; values 
corresponding to arginine and glutamic acid. The 
observations suggest that the compound is y- 
glutamyl arginine formed by a transpeptidation 
reaction similar to those reported by Hanes et al. 
(Nature 166: 288, 1950). Experiments designed to ~ 
isolate and identify the compound are in progress. 


Studies of enzymatically hydrolyzed urinary neu- 
tral lipids. RatpH A. KiINnseuua, JR., BILiy 
BaGGett AND JoHN H. Guick, JR. (introduced 
by Pattie A. Karzman). Dept. of Biochemistry, 
St. Louis Univ. School of Medicine, St. Louis, Mo. 
After hydrolysis of urinary neutral lipids by 

methods previously described (Federation Proc. 
9: 190, 1950), the yield of formaldehyde on periodic 
acid oxidation of the water soluble fraction, fol- 
lowing benzene-water partition of the residue, 
was greater than would have been anticipated 
from the reducing power of the fraction. This 
discrepancy between reducing power and for- 
maldehydogenicity, with reference to desoxycorti- 
costerone as a standard, was not well accounted 
for by the properties of Kendall’s Compounds B, 
E or F. Paper chromatography of the water soluble 
fraction according to the method of Zaffaroni, 
Burton, and Keutmann yielded large amounts of 
two components less mobile than Compounds E 
and F. Alcoholic eluates of these areas possessed 
no absorption maxima in the neighborhood of 240 
my and did a maximum at 410 my with pheny!- 
hydrazine in sulfuric acid by the method of Porter 
and Silber for 17,21-dihydroxy-20-ketosteroids. 
Among a number of compounds tested, Compound 
G, which possesses about one-half the reducing 
power of DOC, yields one mole of formaldehyde 
per mole of parent compound, shows about the 
same mobility on paper chromatograms as the 
urinary compounds, does not absorb ultraviolet 
light at 240 mu, and possesses an absorption 
maximum at 410 my with phenylhydrazine in 
sulfuric acid. On the basis of this evidence, it is 
suggested that the tetrahydrocortisone-like com- 
pounds, which have been isolated from urine by 
others, are a quantitatively important fraction 
of urinary corticoids. 


A new procedure for determination of respiration 
of tissue homogenates. JoHN Espen Kirk AND 
Per From Hansen.* Div. of Gerontology, Wash- 
ington Univ. School of Medicine, St. Louis, Mo. 
A procedure has been devised which permits 
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determination of both the oxygen uptake and 
carbon dioxide production of tissue homogenates 
at 20 minutes’ interval during an experimental 
period. The tissue is homogenized in a Pyrex 
grinder or Latapie mill and the diluted homoge- 
nate transferred to a 50- or 100-ml. glass syringe 
without admission of air. The tip of the syringe 
is provided with a one-way stopcock. If desired 
the oxygen content of the medium may be in- 
creased by bubbling oxygen through it. During 
the experiment the syringe is placed in a thermo- 
stat. For analysis a sample of the homogenate is 
transferred to the chamber of a Van Slyke ap- 
paratus, and the oxygen, carbon dioxide and 
nitrogen content determined by the method of 
Van Slyke and Neill. Five ml. of an acid ferri- 
cyanide solution are first evacuated in the ap- 
paratus and the extracted gas ejected; 5 ml. of 
homogenate are then introduced from the syringe 
through the left capillaryof the extraction cham- 
ber, the exact measuring of the sample being 
accomplished by means of the 10-ml. graduation 
mark. During the transfer of the sample contact 
with air is prevented by use of a ball and socket 
glass joint. The syringe procedure also makes 
possible the withdrawal at any time of homogenate 
samples for analysis of other metabolites (e.g. 
lactic acid). The syringe is easy to sterilize and 


sterility can be maintained throughout an ex- 
periment by covering the syringe with a mantle 
of cellophane paper. 


Relation of coenzyme A to steroid and total lipid 
synthesis in yeast. Harotp P. KLEIN (intro- 
duced by CLaupE A. VILLEE). Biochemical Re- 
search Lab., Massachusets General Hosp., Dept. 
of Biological Chemistry, Harvard Med. School, 
Boston, Mass. 

By incubation of resting pantothenic acid- 
deficient yeast, with and without pantothenic 
acid, comparable samples of coenzyme A (Co A)- 
poor and Co A-rich yeast were obtained. For 
studies on lipid synthesis, such resting suspensions 
were incubated in acetate medium for 16 hours, 
after which the cells were dried and extracted 
with chloroform for total lipids. The ergosterol 
content of the non-saponifiable fraction was deter- 
mined spectrophotometrically. It was found that 
with Co A-poor samples, ergosterol and lipid 
synthesis was depressed or nearly abolished. For 
instance, in 4 experiments, yeast samples con- 
taining an average of only 56 u of Co A per gram 
cell, synthesized 0.6 mg. of ergosterol and 1.6 mg. 
of total lipid per gram cell. In contrast, yeast 
containing 260 u of Co A per gram cells, synthe- 
sized 4.1 mg. ergosterol and 10.9 mg. of total lipid 
Per gram cell. With Co A-rich yeasts, total lipids 
increased about 130% and steroids 150%, while 
in Co A-poor cells, total lipids and steroids in- 
creased only by 21%. The data suggests that the 
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conversion of acetate to steroid and to lipid, in 
general, occurs through Co A-catalyzed reaction 
systems. 


Effect of selenium on activity of certain enzymes 
in homogenates of rat tissues. Haruan L. 
Kuiue,* Donatp F. PeTersEN* AND ALVIN L. 
Moxon. Chemistry Dept., South Dakota Agri- 
cultural Experiment Station, Brookings. 
Following the demonstration of an in vivo inhi- 

bition of rat liver succinic oxidase, an extensive 

in vitro study of this system was done to determine 
the mechanism of the inhibition. The locus of the 
action is found to be succinic dehydrogenase. The 
order of addition of succinate affects the extent of 
the inhibition and studies with malonate and 
selenite show these two compounds to be mutually 
exclusive inhibitors. Using the delayed substrate 
technique, the inhibition is found to be an inter- 
ference or irreversible type in which selenium 
apparently titrates the succinic dehydrogenase. 
The sulfhydryl concentration of the inhibited 
system is decreased as is the selenium content of 
the supernatant from the trichloroacetic acid 
precipitated flask content. Reduced glutathione 
does not prevent inhibition or restore the de- 
creased oxygen uptakes of inhibited systems. 

The percentage of in vitro inhibition with 4 x 

10-5 m selenite approximates 50% each for liver, 

kidney, brain, and lung tissues but toxic intra- 

peritoneal and subcutaneous injections show brain 
and lung more sensitive than liver or kidney. In 
vitro studies show that liver malic dehydrogenase, 
fumarase, and adenosine triphosphatase are not 
sensitive to selenium while oxalacetic acid oxidase 
and choline oxidase are inhibited. Nitrogen bal- 
ance, and xanthine oxidase studies indicate no 
interference with protein absorption by selenium. 


Fate of C'4 labeled acetyl salicylic acid. R. W. 
Knovuse,* W. D. Pau.* ann J. I. Rourn. Dept. 
of Biochemistry and Medicine, State Univ. of 
Iowa College of Medicine, Iowa City. 

Sodium acetate-1-C!* was converted into acetyl 
chloride which was reacted with salicylic acid to 
produce acetyl-1-C" salicylic acid. A 200-mg/kg. 
dose of labeled aspirin was administered orally to 
arat. After 3 hours the radioactivity of the organs, 
urine and expired CO: was determined. Total 
activity was greatest in intestine, muscle, blood 
and kidney cortex, low in excreted urine. Ap- 
proximately 40% of administered radioactivity 
was found in the expired CO, indicating con- 
siderable cleavage and oxidation within 3 hours. 
After administration to rabbits, plasma salicylates 
and radioactivity of plasma, urine and expired 
CO, were followed. The salicylate level rose for 
40 minutes after oral administration, then leveled 
off, while radioactivity reached a maximum earlier 
and leveled off. Following intravenous adminis- 
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tration, levels of both salicylate and radioactivity 
were highest immediately and gradually fell, with 
radioactivity decreasing more rapidly. Studies on 
the rate of hydrolysis of aspirin are in progress. 
After 90 minutes 10% or less of the administered 
radioactivity was found in the expired CO:, with 
the highest v#lues after intravenous administra- 
tion. The radioactivity of the urine was low after 
oral administration, but increased severalfold 
following intravenous injection, with maximum 
excretion after 10 minutes. Preparation of acetyl 
carboxyl-C'*-salicylic acid is in progress. 


Purine metabolism during bacteriophage growth. 
ArTHUR L. Kocu (introduced by E. A. Evans, 
Jr.). Dept. of Biochemistry, Univ. of Chicago, 
Chicago, Iil. 

Purine metabolism in £. coli multiply infected 
with bacteriophage T,; has been studied by use of 
radioactive purines. The purines were prepared 
biosynthetically by growth of E. coli on lactate 
medium containing NaHC'*O;. The purines were 
isolated chromatographically using Dowex-50 col- 
umns. 94% of the activity of the guanine was found 
in carbon 6. Bacteria were labeled specifically in 
their purines by growth on lactate medium sup- 
plemented with radioactive adenine or guanine. 
Interconversion of the purines occurred. With 
bacteria grown with small amounts of labeled 
adenine, the cells contained the same activity in 
both purines. Phage grown on the washed, re- 
suspended cells obtained 14% of their adenine 
and 20% of their guanine from the host. With bac- 
teria grown with large amounts of labeled guanine, 
the cells contained three times as much activity in 
the guanine as in adenine but phage grown on the 
washed, resuspended cells obtained 21% of their 
adenine and 29% of their guanine from the host. 
Apparently the medium purines are intercon- 
verted in host growth but preformed bacterial 
purines are not interconverted in phage reproduc- 
tion. Infection of unlabeled bacteria in the pres- 
ence of radioactive guanine gave phage in which 
the activity of the adenine was 23% that of the 
guanine over a wide range of guanine concentra- 
tion in the medium. Therefore, interconversion of 
medium purines goes on in the infected system as 
well as in normal bacteria but purine transfer 
from the host to the phage probably does not go 
via the free bases. 


Variation in solubility of cholesterol from differ- 
ent sources at low temperature. ALFRED E. 
KoEHLER AND Etste Hiuu.* Sansum Clinic Re- 
search Fndn. and Santa Barbara Cottage Hosp., 
Santa Barbara, Calif. 

Solubility of serum lipides in organic solvents 
at low temperatures permits separations other- 
wise not easily accomplished. The solubility 
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curves for free cholesterol, esters and neutral fats 
in methanol, ethanol and petroleum ether at tem- 
peratures 0° to —60° have been established. At 
—60° in methanol, free cholesterol can be sepa- 
rated from the esters and to a large extent from 
neutral fats. Free cholesterol from different 
sources so prepared, however, has different solu- 
bilities. A highly repurified commercial cholesterol 
(spinal cord) had a solubility of 2.5 mg/10 cc 
methanol at —60° while gallstone cholesterol was 
3.8 mg., red cell cholesterol was 4.7 mg. and serum 
cholesterol was 4.5 mg. Digitonin precipitation 
and regeneration of the various cholesterols did 
not appreciably alter their solubilities. Such pre- 
cipitated cholesterol, however, still contains some 
non-chromogenic substances and cannot be re- 
garded as a pure single substance and such 
contaminants could conceivably alter solubility. 
However, control determination with the addition 
of various vegetable oils and fats (cholesterol free) 
and pure fatty acids, from butyric to oleic acid, 
to commercial cholesterol did not appreciably 
alter its solubility. There are indications that 
serum cholesterol can be separated by solubility 
into two or more fractions. In as much as com- 
mercial cholesterol solubility differs more widely 
from the other preparations studied it must be 
remembered that it has undergone ten recrystalli- 
zations and therefore the end product could rep- 
resent a more insoluble form than the original. 


Enzymes of oxidative decarboxylation of pyruvate. 
Seymour Korkes,* ALICE DEL CAMPILLO* AND 
I. C. Gunsatus. Dept. of Pharmacology, New 
York Univ. College of Medicine, New York City. 
Two enzyme fractions (a and b) have been ob- 

tained by ammonium sulfate fractionation of E. 

coli extracts which, in presence of Mg**+, DPN, 

coenzyme A (Co A), transacetylase (E. R. Srapt- 

MAN, Federation Proc. 9: 233, 1950), and lactic 

dehydrogenase, catalyze reaction 1 (2 pyruvate + 

phosphate — acetyl phosphate + CO, + lactate). 

This is the sum of reactions 2 (pyruvate + phos- 

phate + DPN.x — acetyl phosphate + COQ, + 

DPNrea) and 3 (pyruvate + DPN = lactate 


red 
+ DPN.x). Reaction 3 is catalyzed by lactic de- 
hydrogenase, reaction 2 by at least three enzymes, 
a, b, and transacetylase. There is no reaction in 
the absence of either orthophosphate, DPN, Co 
A, transacetylase, enzyme a, or enzyme b. A reac- 
tion occurs in the absence of transacetylase if 
crystalline condensing enzyme (Nature 166: 403, 
1950) and oxalacetate are added. This gives reac- 
tion 4 (2 pyruvate + oxalacetate — citrate + 
CO, + lactate). Similar results were previously 
obtained with crude E. coli extracts (which 
contain transacetylase) in the absence of ortho- 
phosphate (Nature 166: 439, 1950). The above in- 
dicates that pyruvate reacts as follows: 2 pyruvate 
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+CoA-—acetyl-Co A + CO, + lactate, and that, 
with catalytic amounts of Co A, little reaction 
occurs unless Co A is regenerated by either reac- 
tion 5 (acetyl-Co A + phosphate = acetyl phos- 
phate + Co A), or 6 (acetyl-Co A + oxalacetate 
= citrate + Co A). Reaction 5 is catalyzed by 
transacetylase, reaction 6 by the condensing en- 
zyme. 


Kinetics of peptide bond formation. D. E. Kosu- 
LAND, JR. (introduced by Joun T. Epsatt). 
Dept. of Chemistry, Harvard Univ., Cambridge, 
Mass. 

The acyl phosphates have been suggested as 
intermediates in protein synthesis (LIPMANN, Ad- 
vances Enzymal. 1: 99, 1941) and in amide bond 
formation, e.g. in the formation of glutamine 
(Speck, J. Biol. Chem. 179: 1405, 1949). To aid in 
clarifying the mechanisms of these reactions, the 
acetylation of some amines and amino acids by 
acetyl phosphate has been studied kinetically in 
aqueous solutions. The decrease in acetyl phos- 
phate concentration in buffered solutions at 39.00° 
C. was measured by a modification of the hydrox- 
amic acid test of Lipmann and Tuttle (J. Biol. 
Chem, 159: 21, 1945). The acetylation occurs at a 
moderate though measurable rate at pH = 7 in 
the absence of any enzymes and is strongly base 
catalyzed. Some representative second order con- 
stants at pH = 7.3 in liters moles“! minutes“ are: 
glycine, 0.011; glycylglycine, 0.036; ammonia, 
0.002. The first order constant for hydrolysis under 
these conditions is 0.0039 minutes. From the 
relative rates of hydrolysis and acylation, it is 
possible to exclude a non-enzymatic acylation in 
glutamine formation and to indicate the improba- 
bility of a similar non-enzymatic step in protein 
synthesis. The observed kinetics also suggest some 
properties of the active portion of the postulated 
enzyme surface for enzymatic acylation of amino 
compounds. 


Relationship between parent infecting virus and 
Virus progeny. Luoyp Koz.orr (introduced by 
H. 8. Anker) Dept. of Biochemistry, Univ. of 
Chicago, Chicago, Ill. 

Bacteriophage T,r* was labeled by growth on 
E. coli in synthetic culture medium containing 
NH,Cl (62 atom % excess) as the source of ni- 
trogen. The uniformly labeled virus was concen- 
trated and purified by differential centrifugation 
until the virus preparation was free of non-viral N 
and was homogeneous in the ultracentrifuge. 
Bacteria in isotope free synthetic medium were 
infected with this labeled parent phage producing 
a single generation of virus progeny. In agreement 
With earlier experiments using P® labeled parent 
phages only a small fraction (10-30%) of the N of 
the infecting virus particle was found in the virus 
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progeny. The bulk (50-70%) of the isotopic N of 
the parent virus nucleoprotein was found as non- 
sedimentable N in the lysate. 10-18% of the N*® 
was actually present in the form of NH; in this 
fraction. The concentration of N™ in the progeny 
desoxyribonucleic acid was always higher (several- 
fold) than the concentration of Nin the progeny 
protein indicating a greater conservation of parent 
nucleic acid than of parent protein during virus 
reproduction. Experiments were performed in 
which prior to infection the labeled phage prepara- 
tion was 99.9% inactivated by irradiation with 
either ultraviolet light or x-rays. When bacteria 
were infected with mixtures of these irradiated 
labeled phage and live unlabeled phage the amount 
of N!§ found in the progeny-in both cases was 
equal to that found in the control experiment. 
This offers the first direct chemical evidence that 
irradiated dead phage do participate in viral 
reproduction. 


Reactivation of norite-treated zymase with muscle 
glyceraldehyde-3-phosphate dehydrogenase as 
a source of DPN. Epwin G. Kress (introduced 
by Eart R. Norris). Dept. of Biochemistry, 
Univ. of Washington School of Medicine, Seattle. 
It has been shown by Taylor et al. that DPN 

bound to crystalline muscle glyceraldehyde-3- 
phosphate dehydrogenase can react in the lactic 
dehydrogenase system. In the present study it was 
found that DPN in the same form can serve to 
reactivate zymase from which the DPN has been 
removed with norite. Zymase activity was fol- 
lowed by measuring CO, production with glucose 
as a substrate. With the norite-treated zymase, 
the concentration of added DPN needed to give 
half maximal activation was between 4 and 6 x 
10-* m. This value was the same regardless of 
whether free DPN was added or whether the 
crystalline muscle enzyme with known DPN con- 
tent was used. These results suggested that the 
bound DPN is available for the yeast alcohol 
dehydrogenase system. Further data substantiates 
this. Kinetics studies with bound and free DPN 
in the alcohol dehydrogenase reaction will be 
reported. 


Availability of amino acids in cottonseed products. 
K. A. Kurxen. Texas Agricultural and Mechani- 
cal College System, College Station. 

The availability of the essential amino acids in 
cottonseed meal was studied by a technique which 
involved feeding rats and determining the amount 
of the amino acid consumed and the amount ex- 
creted by way of the feces. Marked variations in 
availability of the individual amino acids in 
commercial hydraulic type products were ob- 
served. Although 95% of the arginine in such 
samples was available to the animals, only 65% 
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of the lysine was available. Amino acid availa- 
bilities above 90% were obtained with a solvent 
extracted product of low gossypol content which 
had been prepared without heat. The availabilities 
of the amino acids in this product were not altered 
seriously by heat treatments ranging in severity 
to an extreme of autoclaving at 15 lb. pressure for 
one hour. The addition of 0.1 % gossypol, as the 
pure compound or the equivalent amount of pig- 
ment glands, did not reduce amino acid availa- 
bilities appreciably even though mild heat 
treatment was used to effect binding of the 
gossypol. A raw’ hexane extracted product con- 
taining 1.2% free gossypol was found to have 
an arginine availability of 96% and a lysine 
availability of 84%. Steaming for 30 minutes or 
autoclaving for 10 minutes reduced lysine availa- 
bility to 80%. Observations on the effect of heat- 
ing cottonseed meal in the presence of cottonseed 
oil and on the effect of feeding a gossypol-lysine 
addition compound will be reported. 


Transamination of tyrosine by rat liver acetone 
powder. Bert N. LaDu, JR. AND MARVIN FINK. 
(introduced by Bernarp B. Bropige). New York 
Univ. Research Service, Goldwater Memorial 
Hosp., New York City, and Natl. Heart Inst., 
Natl. Insts. of Health, Bethesda, Md. 

It has been observed (LaDu, B. N. anp D. M. 
GREENBERG, J. Biol. Chem. In press) that an 
extract of an acetone powder of rat liver contains 
a series of enzymes which catalyze the oxidation 
of L-tyrosine to acetoacetic acid. p-Hydroxy- 
phenylpyruvic acid and homogentisic acid were 
also found to be converted to acetoacetic acid by 
this preparation. Additional evidence is presented 
for the view that the first step, the conversion of 
tyrosine to p-hydroxyphenylpyruvic acid, is a 
transamination rather than an oxidative deamina- 
tion. The evidence for this is 1) manometric data 
are in agreement with a transamination step, 2) 
considerably less free ammonia is produced than 
would be expected from an oxidative deamination 
reaction, 3) no L-amino acid oxidase activity is 
present under the experimental conditions used, 
4) the rate of tyrosine oxidation is accelerated by 
the addition of a-keto glutarate, 5) the reverse 
step, the formation of tyrosine from p-hydroxy- 
phenylpyruvic acid and glutamic acid, can be 
demonstrated with the preparation under anaero- 
bie conditions. Pyruvate, and oxalacetate in high 
concentrations, inhibit tyrosine oxidation. The 
addition of pyridoxal phosphate does not stimu- 
late the rate of oxidation under the experimental 
conditions used. Work is in progress to concen- 
trate the transaminase activity. 


Interaction of spca with platelets or thrombo- 
plastin in prothrombin conversion. GRETA LAND- 
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WEHR AND BENJAMIN ALEXANDER (introduced 
by Ratpw W. McKee). Beth Israel Hosp. and 
Harvard Med. School, Boston, Mass. 

A study is presented of the role of platelets, 
thromboplastin, and spca in prothrombin conver- 
sion. Human platelets were processed (0°C.) from 
citrated blood collected with Arquad (Armour) 
coated needles in siliconized glassware, washed 
thrice with two plasma volumes of saline, and 
resuspended in saline. Platelets plus 0.0025 m CaC], 
convert purified human prothrombin (citrate 
free), prepared by BaSO, adsorption and citrate 
elution, to thrombin slowly. The conversion curve 
suggests an autocatalytic reaction. When purified . 
human spea (thrombin free) is incorporated in the 
mixture, thrombin formation is markedly accel- 
erated. Preincubation of platelets with spea (30- 
60 minutes, room temp.) induces even more rapid 
conversion. Furthermore, this prior incubation 
obviates the autocatalytic nature of the curve. 
Spea plus platelets, or speca plus prothrombin 
alone yielded no thrombin, and thrombin contam- 
inants of the prothrombin never exceeded that 
amount which could clot the standard fibrinogen 
solution in 2800 sec. The same phenomena were 
observed when purified bovine lung thromboplas- 
tin replaced platelets. The ability of platelets to 
convert prothrombin is, within certain limits, 
directly related to the amount of platelets. Their 
‘thromboplastic’ activity per u of nitrogen com- 
pares favorably with bovine lung thromboplastin, 
and remains unaltered at 4°C. for at least 8 days. 
These experiments indicate 1) that both platelets 
and thromboplastin interact with spea, and 2) 
platelets contain considerable thromboplastic ac- 
tivity. Thus, three stages in coagulation have been 
demonstrated with human preparations obtained 
exclusively from blood. The resemblance of spca 
to thrombokinase (Milstone) in its prothrombin- 
converting property is striking. 


Oral administration of vitamin B,. containing 
cobalt® to rats. C. A. Lane* B. F. Cuow, C. 
RosenBiuM,* R. H. Sitser, D. T. WoopBury* 
AND R. Yamamorto.* Dept. of Biochemistry, 
School of Hygiene and Public Health, Johns Hop- 
kins Univ., Baltimore, Md. 

The microbiological activity of Bie given orally 
to rats or man appears largely in the stool and 
little in the urine. Therefore, Biz so administered 
might result in the conjugation to a form unavail- 
able for the microorganism, poor absorption in the 
intestinal tract, or conversion to a form incapable 
of being excreted by the kidneys. The availability 
of Biz containing radioactive cobalt® permits 4 
differentiation between the administered vitamin 
and that originally present, assuming that radio- 
activity due to cobalt® represents Biz. Twenty- 
four-hour collections of urine and stool of 4 normal 
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rats were made 2 days prior to and 3-4 days after, 
the oral administration of 0.89 mg. (0.18 mc.) of 
radioactive By. After the last collection the ani- 
mals were bled completely and certain organs 
removed and homogenized. Organ homogenates, 
blood, urine, and stool were assayed for both 
radioactivity and microbiological activity. The 
determinations showed that significant amounts 
of radioactivity were found in blood, liver, and 
kidney. Of the vitamin administered a major por- 
tion appeared in the feces and a minor fraction in 
the urine. Distribution experiments using immis- 
cible solvents followed by microbiological assay 
and radioactivity was most probably due to Biz 
and not to free inorganic cobalt. Hence Biz given 
orally is absorbed, though poorly, and appears 
largely in the stool and that By. molecule is not 
broken down to any appreciable extent. 


Enzymatic analysis of structure of branched poly- 
saccharides. JosEPH LARNER,* BARBARA ILLING- 
WORTH* AND Gerty T. Cort. Dept. of Biochem- 
istry, Washington Univ. Med. School, St. Louis, 
Mo. 

‘The structures of rabbit liver and muscle glyco- 
gen and of corn and wheat amylopectin have been 
investigated by first allowing crystalline. muscle 
phosphorylase to act exhaustively on the parent 
polysaccharides in a medium containing inorganic 
phosphate. The limit dextrins so formed were 
isolated by several precipitations with ethanol and 
submitted to the action of amylo-1,6-glucosidase 
(J. Biol. Chem vol. 188, 1951) in a phosphate-free 
medium until the reaction had come to an end 
point. The glucosidase was inactivated by heating, 
the phosphorylase step repeated and the second 
limit dextrins isolated. These separate degrada- 
tions were repeated until 70-90% of the original 
polysaccharides had been digested. Models were 
constructed based on the amount of phosphoryl- 
ated glucose obtained after phosphorylase, and 
of free glucose after amylo-1,6-glucosidase action. 
As a further aid in structure elucidation, separate 
aliquots of the limit dextrins were analyzed for 
percent end-groups and also submitted to the 
action of crystalline $-amylase. The poly- 
saccharides were found to differ in the length of the 
outer and inner chains and in the number of tiers 
of branch points. The analytical results obtained 
indicate that glycogen and amylopectin have an 
irregular, tree-like, and not a laminated or comb- 
like structure. 


In vivo dialysis as a means of influencing survival 
of x-irradiated dogs. Pau S. Lavix,* Jack R. 
LEONARDS, CHARLES R. HEIsLeR* AND G. War- 
REN BucKa.oo.* Dept. of Biochemistry and Atomic 
Energy Med. Research Project, Western Reserve 
Univ., Cleveland, Ohio. 
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In the present investigation we have explored 
the possibility that dialyzable substances, having 
toxic properties, are formed and/or accumulate in 
the body under the influence of ionizing radiation 
and are responsible for its lethal effects. Eight 
adult mongrel dogs were connected via the femoral 
artery and vein to an artificial kidney (Skeaas, 
LEONARDS AND HEISLER Proc. Soc. Exper. Biol. & 
Med., 72: 539, 1949) and their blood dialyzed con- 
tinuously during and for 1.5-2.5 hours after the 
administration of 550 roentgen whole-body x-irra- 
diation (6.2 r/minutes, 220 kv., 9 ma., 1 mm. Al, 
0.5 mm. Cu). Six dogs died between 2 and 21 days 
after irradiation; two were still alive after 8 and 
30 days, respectively. These results differ little 
from the mortality rate found for 10 control dogs 
similarly irradiated but not dialyzed, i.e., 8 out 
of 10 of these animals died between 5 and 25 days 
after irradiation while the other 2 were still alive 
at 90 days. The sharp fall in the total white blood 
cell count during the first week after irradiation 
to values of less than 1000 per cu. mm. was also 
unaffected by the dialysis procedure. Preliminary 
results of other experiments, in which the dialysis 
was begun at various times after irradiation, were 
also without beneficial effects. 


Decomposition of methionine by hot sulfuric acid. 
THEODORE F. LAvVINE AND NorMAN F. Fioyp.* 
Lankenau Hosp. Research Inst., Philadelphia, Pa. 
The relatively low yield of homocystine ob- 

tained from the decomposition of methionine in 
hot 50% sulfuric acid (Butz, L. W., anp V. pu 
ViGNEAUD. J. Biol. Chem. 99: 135, 1932-33) sug- 
gests that disulfide formation is only one of several 
simultaneous reactions under these conditions. 
Experimental evidence indicates that aside from 
homocystine, the other major reaction products 
are methionine methyl] sulfonium sulfate and 
sulfur dioxide. The sulfonium salt was isolated as 
the bromide. On the basis of the data obtained, 
the course of the reaction may be described by 
the following equations: 


2 RSCH; + H.SO, — 2 RSH + (CH;).SO, 
2 RSCH; + (CH3)2S50, aad (RS(CH3)2)2804 
2 RSH + H.SO, — RSSR + 2H.0 + SO, 
4 RSCH; + 2H:SO, 





Thus, only half of the methionine is available for - 
disulfide formation. This mechanism is analogous 
to that proposed by Haas and Dougherty (J. Am. 
Chem. Soc. 65: 238, 1943) to account for the decom- 
position of benzyl sulfide by hot sulfuric acid. 
Details of the several steps and the use of sulfuric 
acid as an oxidizing and alkylating medium will 
be discussed. 
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Cortisone and sulfate metabolism of animal tis- 
sues. LAURENCE L. Layton (introduced by 
Puiuip L. Harris). Johns Hopkins Univ., Balti- 
more, Md. 

It has been shown (Cancer 3: 725, 1950; Proc. 
Soc. Exper. Biol. & Med. 73: 570, 1950) that sulfate 
ion is absorbed and fixed in an insoluble organic 
form by embryonic tissues and by the regenerating 
tissue from healing wounds. Since cortisone has 
been reported to have an inhibitory action on 
wound healing, and since we had found that sul- 
fate is utilized in the synthesis of the connective 
tissue substance, it appeared probable that corti- 
sone would affect the fixation of sulfate by tissues. 
Tissue fragments from the aortic arch, heart, 
skeletal muscle, and cartilage of embryonic rats 
and chicks, and regenerating tissue from healing 
muscle wounds of chickens were maintained in 
vitro in a survival medium containing labeled 
inorganic sulfate ion and various levels of corti- 
sone alcohol. It was found that cortisone acted to 
inhibit the fixation of sulfate. A graded inhibitory 
response was obtained from different levels. High 
concentrations of cortisone alcohol completely 
suppressed sulfate fixation without affecting sul- 
fate conjugase (sulfate esterification) activity or 
the migration of fibroblasts in fresh tissue explants 
during the first 48 hours. A partial explanation is 
suggested for the action of cortisone in the therapy 
of certain connective tissue diseases. 


Effect of anoxia on metabolism of myocardial 
tissue. JANET M. LeMLEY AND GeEoRGE R. 
MENEELY (introduced by CHar.es 8S. Rosin- 
son). Radioisotope Unit, Thayer Veterans Admin- 
istration Hosp. and Depts. of Biochemistry and 
Medicine, Vanderbilt Univ., Nashville, Tenn. 
The extreme sensitivity of cardiac muscle to 

anoxia is well established. In these experiments 
the oxygen uptake was measured in homogenized 
myocardial tissue from rats exposed to acute 
anoxia produced in a low-pressure chamber. The 
animals were subjected to an atmosphere equiva- 
lent to 7% oxygen for one hour and killed by ex- 
posure equivalent to 3% oxygen. At the moment 
of respiratory arrest the hearts were removed, 
homogenized in buffered salt solution and oxygen 
uptake measured. It was found that homogenized 
myocardial tissue from rats exposed to anoxia used 
only one-half as much oxygen as homogenates 
from normal animals. The Qo, for the control 
group was 4.06 + 0.0335 as compared with a Qo, of 
2.15 + 0.0335 for the experimental group. The oxy- 
gen consumption of homogenates from anoxic 
hearts was increased threefold by the addition of 
an extract of boiled myocardial tissue. Boiled 
heart extract from both normal and anoxic ani- 
mals produced this increase but the former was 
slightly more effective. 
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Removal of fluid from normal and edematous dogs 
by means of ultrafiltration. Jack R. LEonarRps, 
LEONARD T. SKEaGs, JR,* AND JOSEPH R. Kaun.* 
Dept. of Biochemistry and Pathology, Western 
Reserve Univ., and Veterans Administration 
Hosp., Cleveland, Ohio. 

Blood obtained from the femoral artery of dogs 
was made to flow in a thin film (about 1 mm.) 
between two sheets of cellophane and returned to 
the animal via the femoral vein. The cellophane 
sheets (12 in. x 18 in.) were supported on either 
side by corton cloths and grooved rubber pads. 
Ultrafiltration was effected by evacuating the 
spaces between the cellophane and the grooved - 
rubber pads. Four such units held 350 ml. of blood 
and the rate of ultrafiltration was up to 600 ml. 
per hour. The procedure itself has no harmful 
effects on normal dogs if the fluid removed is 
replaced by a suitable salt solution. Up to 2500 ml. 
has been exchanged in this manner. Four normal 
dogs all died following the removal of 700-1240 
ml. of fluid (5.2-7.6% of body weight) at rates of 
2.3-8.5 ml/minute. The blood of these animals 
became very concentrated with respect to red 
blood cells and proteins, while the electrolyte 
composition of the plasma and ultrafiltrate re- 
mained essentially normal. The introduction of 
Dakin’s solution in the pericardium of 4 dogs pro- 
duced a constrictive pericarditis which after 
several weeks resulted in severe ascitis and some 
generalized edema. No more fluid could be 
removed from these dogs than from the normals 
before death resulted. Marked edema was obtained 
in 3 dogs as a result of the hypoproteinemia pro- 
duced by a low protein diet and plasmaphoresis. 
Ultrafiltration at rates of 5.2-6.7 ml/minute re- 
sulted in death of these dogs when 1800-2100 ml. 
of fluid had been removed, although the animals 
had a minimum of 500 ml. of edema fluid at the 
start of the experiment. Harmful effects, evi- 
denced by a fall in blood pressure, were noted 
after removal of as little as a liter of fluid. Under 
these conditions, the amount of edema fluid which 
could be safely removed by ultrafiltration was 
quite limited, 


Incorporation of ethionine into rat proteins. MEL- 
vin LEVINE (introduced by Harotp TARVER). 
Univ. of California Div. of Biochemistry, Berke- 
ley. 

Rats were injected intraperitoneally with ethio- 
nine containing C“ in the methylene carbon of 
the ethyl group and were sacrificed at various 
time intervals thereafter. About 70% of the ac- 
tivity was excreted in the urine whereas less than 
3% was excreted as respiratory carbon dioxide 
in 24 hours. Determination of activities of protein 
samples (material precipitable by TCA) showed 
significant uptake of C“ which could not be re- 
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duced by washing the proteins with TCA, 
monothioethyleneglycol, by solution in NaOH- 
urea and reprecipitation, or, in a few cases, by 
solution in NaOH-urea containing ethionine car- 
rier and dialysis. In general the uptake of activity 
in the tissues (plasma, spleen, kidney, liver, and 
intestinal mucosa) followed the same order found 
with serine, glycine, and methionine. Carrier ex- 
periments with ethionine and methionine and a 
conversion of the S-alkyl groups to the isothiourea 
picrates indicated that a large fraction of the 
activity was present as ethionine. No radio- 
activy was detected in the methionine. The non- 
protein activity in the fresh tissues and the 
ethionine activity in the proteins when compared 
with the results found in in vitro studies on rat 
plasma indicated that the ethionine found in the 
tissue proteins could not be accounted for by 
adsorption. The decrease with time of activity in 
the proteins due to ethionine was much more rapid 
than that found with serine, glycine and methio- 
nine. The results are compatible with the view that 
ethionine is incorporated into the tissue proteins 
in the rat. 


Purification of acetylcholinesterase. SUMNER LE- 
VINE (introduced by Davip SHEMIN). Dept. of 
Neurology, Columbia Univ., College of Physicians 


and Surgeons, New York City. 

The procedure previously described for the 
purification of acetylcholinesterase from electric 
tissue of Electrophorus electricus suffers from the 
disadvantage of requiring much time to obtain a 
preparation of high purity. A method has been 
developed using calcium phosphate gel as an 
absorbent. After subsequent elution the material 
is fractionated with (NH,4)2SO, at controled px. A 
material of high purity was obtained. Studies 
have been made of the homogeneity of this mate- 
rial using the ultracentrifuge and electrophoretic 
technique. The nature of the active site has been 
investigated employing various group specific 
reagents. : 


Reaction of pyridoxal with thiophene. Victor E. 
LEVINE AND WARREN G. HANsEN.* Dept. of 
Biological Chemistry and Nutrition, Creighton 
Univ. School of Medicine, Omaha, Nebr. 
Thiophene reacts with numerous carbonyl com- 

pounds in the presence of sulfuric acid to yield 

colored complexes. Short-chain aliphatic alde- 
hydes and ketones of physiologic significance 

(acetaldehyde, glyceraldehyde, pyruvic aldehyde, 

acetoacetic ester, dihydroxyacetone, pyruvic acid, 

phenylpyruvic acid) react to yield complexes 
generally of red to orange color. Acetone, a-keto- 
glutaric acid and oxaloacetic acid do not react. Pyr- 
idoxal or pyridoxal phosphate in aqueous solution 
reacts with a 0.5% alcoholic solution of thiophene 
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and 80% sulfuric acid to yield a colored complex 
of a very stable jade-green color. Other vitamin 
B. derivatives, pyridoxine, pyridoxamine and 
pyridoxic acid; do not yield a colored complex. 
The thiophene reaction is therefore a rapid and 
simple means of distinguishing between pyridoxal 
and other vitamin Bs, derivatives. The reagents 
and the compound being tested are mixed at 0°C. 
The reaction mixture is subsequently heated in the 
water bath at 75°C. until maximum color develops. 
Spectrophotometric studies show that a charac- 
teristic absorption peak at 615 my is obtained by 
the reaction of either pyridoxal or pyridoxal 
phosphate with thiophene and sulfuric acid. Cali- 
bration curves have been prepared at this wave 
length, and it has been found that the reaction is 
quantitative, and that the Beer-Lambert law is 
followed at concentrations up to 100 ug. per ml. 
The thiophene reaction may serve as a practical 
method for the estimation of the pyridoxal con- 
tent of tissues and biologic fluids. 


Hydroxy amino acids in tissue filtrates. GeEorGET. 
Lewis, Lint1aAN HANkKeEy,* Foster ADAIR* AND 
Martin Cummines.* Dept. of Biochemistry, Emory 
Univ. School of Dentistry, Emory University and 
Tuberculosis Section, Lawson Veterans Adminis- 
tration Hosp., Chamblee, Ga. 

In an attempt to elucidate some problems of 
host resistance, tungstic acid filtrates of the lungs, 
liver and spleen of rats, guinea pigs and rabbits 
have been analyzed for hydroxy amino acids by 
periodic acid oxidation, for amino nitrogen by a 
modification of the Folin colorimetric procedure 
and for total nitrogen by micro-Kjeldahl. The 
results indicate only minor variations between 
species. The liver contains as yet unidentified, 
non-nitrogenous material which gives formalde- 
hyde under the influence of periodic acid. The 
substance does not seem to be a carbohydrate. 
Intraperitoneal injection into rats of an irritant 
such as mineral oil causes an increase in the 
hydroxy amino acid levels in a remote organ, the 
lungs. The content of the tissue in amino acid 
nitrogen is much less markedly affected and the 
total nitrogen of the tungstic acid filtrate remains 
virtually unchanged. Other agents which induce 
an inflammatory reaction, for example BCG and 
heat-killed tubercle bacilli, also bring about an 
increase in the hydroxy amino acid fraction. Corti- 
sone has an effect on the hydroxy amino acid and 
amino nitrogen levels and, in this connection, 
the relation between adrenal cortical function and 
host resistance will be discussed. Chromatograms 
show a different pattern for the extracts of organs 
from animals in which an inflammatory response 
has been induced and also following the admin- 
istration of cortisone. However, the chromato- 
graphic technique has not been helpful in an 
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identification of the periodic acid-reacting sub- 
stance in liver. 


Paper chromatography of fatty acids. L. A. Lipmr- 
MAN,* ALEJANDRO ZAFFARONI* AND ELMER STOTZ. 
Dept. of Biochemistry, Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N.Y. 
Recent publications by Hiscox and Berridge 

(Nature 166: 522, 1950) and Brown and Hall (Na- 
ture 166: 66, 1950) describe a method for the paper 
chromatography of the lower and intermediate 
fatty acids. Their procedures employ small 
amounts of the acids as salts of a volatile base, 
such as ammonia or ethyl amine, using butanol 
as the mobile solvent. Positions of the compounds 
are revealed by acid-base indicators. In attempt- 
ing to apply this method to the higher fatty acids, 
it was found that they moved almost with the 
solvent front and with streaking. This method 
has now been modified so that the higher saturated 
fatty acids, up to stearic acid, can be chromato- 
graphed and, in some cases, separated from a mix- 
ture. The salient features of the modification are 1) 
the use of paper impregnated with paraffin as 
the stationary phase, 2) employment of pentanol, 
henanol, or ‘octyl alcohol’ as the organic phase 
and 3) substitution of methyl amine or the 
strongly basic diethyl amine as the volatile base. 
In such a system (ascending chromatogram) lower 
and intermediate fatty acids have much smaller 
Rf values and improved resolution compared to 
the previous method. The higher acids, such as 
palmitic or stearic exhibit concise spots with little 
or no tailing. In mixtures, lower fatty, acids can 
be separated from the higher ones, but the higher 
acids have a tendency to run together and, there- 
fore their development is obscure. 


Steroid excretion after administration of ACTH in 
man. SEYMOUR LIEBERMAN, Luciz B. Hariton,* 
M. B. Sroxem,* P. E. Sruper* anp Konrap 
DosrinER. Sloan-Kettering Inst. for Cancer Re- 
search, New York City. 

The steroid excretion patterns before, during, 
and after the administration of ACTH and corti- 
sone acetate to human subjects have been further 
investigated. (Federation Proc. 9: 196, 1950). In 
the ‘water soluble’ fractions in addition to com- 
pounds E, F, and 3a, 17a, 21-trihydroxypregnane- 
11,20-dione we have also identified 3a, 118, 17a, 21- 
tetrahydroxypregnan-20-one as the diacetate m. 
p. 235-238°; (2)D = +89 +2 (acetone). From 
the ‘Benzene Soluble’ fraction, two new steroids 
have been identified by means of infrared spec- 
trometry and were isolated and characterized as 
the acetates. These were 3a, 17a-dihydroxypreg- 
nane-11,20-dione (mono acetate m.p. 194-195°) 
and 38, 21-dihydroxy-A‘5-pregnen-20-one (diace- 
tate m.p. 157-164°). The metabolic significance 
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of these compounds and their precursors will be 
discussed. 


Observations on some biochemical changes in- 
duced by administration of vitamin B,. to de- 
ficient animals. Cu1un T. Line* anp Bacon F. 
Cuow. Dept. of Biochemistry, School of Hygiene 
and Public Health, Johns Hopkins Univ., Balti- 
more, Md. 

Although our knowledge of the metabolic role 
of vitamin Bi, is meager, experimental results 
point to its possible relationship to carbohydrate 
or fat metabolism. In order to throw some light on 
this subject, experiments were. performed so as to 
follow some biochemical changes induced as a 
result of administering vitamin By: to deficient 
animals. Rats from parents raised on soybean diet 
were used in all experiments. Each series of ex- 
periments consisted of a deficient and a B,:-in- 
jected group. Vitamin Biz was given  sub- 
cutaneously to the latter in dosages ranging from 
25 milligamma/day to 0.5 gamma 3 x a week for 
as long as 12 weeks. During the period of injection, 
blood sugar levels after varying period of fasting, 
were determined on both groups of animals. Blood 
sulfhydryl content was measured by the ampero- 
metric titration method. At the end of the ex- 
perimental period, the animals were bled by 
cardial puncture and sacrificed. Glycogen, fat, and 
nitrogen content of the liver, and total nitrogen, 
fat, and muscle glycogen content of the carcasses 
were analyzed. The results show that the deficient 
animals had much lower body-fat, and higher 
water content, and lower blood sulfhydryl content, 
as compared to their litter mates on the same diet 
but receiving Bi2-injection. The significance of 
these findings is discussed in the light of the role 
of vitamin By in carbohydrate, fat, and protein 
metabolism. 


Oxidation of nitroethane by extracts fron Neuro- 
spora. Henry N. Litrie (introduced by Victor 
A. Nassar). McCollum-Pratt Inst., Johns Hop- 
kins Univ., Baltimore, Md. 

Extracts from Neurospora were found to cata- 
lyze the oxidation of nitroethane to yield nitrite 
and aldehyde with a concurrent consumption of 
oxygen. The enzyme catalyzing this has been 
purified about twentyfold by ammonium sulfate 
fractionation and some of the properties of the 
partially purified enzyme have been studied. No 
dialyzable co-factor has been found necessary for 
enzyme action. Optimum activity was obtained at 
pH 7.0 with 0.05 m nitroethane as substrate. Nitro- 
propane, and to a slight extent, nitromethane 
were also acted on by the enzyme. Cyclic nitro 
compounds did not appear to serve as substrates. 
Neither cyanide nor azide at 0.001 m concentration 
caused appreciable inhibition of the enzyme. 
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Methylene blue served sluggishly as a hydrogen 
acceptor. During the aerobic oxidation of nitro- 
ethane for each mole of nitrite produced approxi- 
mately one mole of oxygen was consumed and one 
mole of aldehyde produced. The content of the 
enzyme was found to be greatest in Neurospora 
cultured on nitrate. When ammonia served as the 
sole nitrogen source, the enzyme content was 
greatly diminished or absent. 


Conversion of protoporphyrin to bile pigment. Irv- 
inc M. Lonpon, MarTHA YAMASAKI AND GLORIA 
SABELLA (introduced by D. Rirrensera). Dept. 
of Medicine, Columbia Univ., College of Physi- 
cians and Surgeons, New York City. 

Previous studies have shown that a fraction of 
pile pigment in normal man is derived from 
sources other than the hemoglobin of mature cir- 
culating erythrocytes (Federation Proc. 7: 169, 
1948). In pernicious anemia and congenital por- 
phyria, this fraction is increased (J. Biol. Chem. 
184: 351, 359, 365, 1950). The identity of the addi- 
tional sources is being investigated. It has been 
shown that hematin can be converted to bile pig- 
ment in the normal dog (J. Biol. Chem. 184: 373, 
1950). This report is concerned with the utiliza- 
tion of protoporphyrin for bile pigment formation. 
Free protoporphyrin labeled with C™ was pre- 
pared from the hemoglobin of duck erythrocytes 
which had been incubated with CH;C“OOH; the 
labeled protoporphyrin had a C' concentration of 
3380 counts per minute. The protoporphyrin was 
dissolved in weak alkali and brought to pH 7.4. A 
total of 546 mg. of protoporphyrin in isotonic solu- 
tion was given by slow intravenous infusion in 
divided doses on three consecutive days to a dog 
weighing 22.7 kg. Stercobilin was isolated in 
crystalline form from the feces and urine which 
were collected for eight days following the start of 
the experiment. The C" activity of the stercobilin 
was 234 counts per minute, and the activity re- 
mained constant on recrystallization. These find- 
ings indicate that protoporphyrin can be 
converted to bile pigment in the mammalian 
organism. It remains to be determined whether 
this conversion is direct or whether it occurs via 
heme or some other intermediate. 


Paper chromatography studies with Lactobacillus 
bulgaricus factors. CaLvin L. Lone, Rosert A. 
McRorigE AND WILiIAM L. WILLIAMS. (intro- 
duced by E. L. R. Sroxstap). Dept. of Biological 
Chemistry, North Carolina State College, Raleigh, 
N.C. and Lederle Labs. Div., American Cyan- 
amid Company, Pearl River, N.Y. 

Earlier investigations established that the 
Iactobacillus bulgaricus factor (LBF) consists of 
at least 7 entities interchangeable for growth of 
the test organism. These different forms of LBF 
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may be designated according to their position on a 
paper strip developed with ascending butanol. In- 
clusion of an inhibitory pantothenate analogue in 
the medium used for bioautography eliminated 
the areas of growth due to the most rapidly moving 
form (LBF-7), and to LBF-6 immediately below it. 
The growth zones due to LBF-1 (immobile) and 
LBF’s 2 to 5 were relatively unaffected by the in- 
hibitor. Omission of adenine from the medium 
resulted in the failure of certain LBF’s to give 
growth areas, while other LBF’s were unaffected. 
This may suggest the presence of adenine in the 
latter group. Omission of guanine similarly ren- 
dered some of the forms of LBF ineffective. One 
form of LBF which appears to be LBF-7 has been 
identified and synthesized by Snell and co-workers 
(J. Am. Chem. Soc. 72: 5349, 1950). Three forms of 
LBF arise from coenzyme A by digestion with 
intestinal phosphatase. Paper chromatography 
indicated that none of these were identical with 
LBF-7. 


Response of serum glycine and alanine in rheuma- 
toid arthritis after sodium benzoate. Josern M. 
Looney, Henry M. Lemon* snp Wiuuiam H. 
CuasEn.* Boston Regional Lab. of Veterans Ad- 
ministration and Boston Univ. School of Medicine, 
Boston, Mass. 

Rheumatoid arthritis is characterized by histo- 
logic changes of collagen. Because collagen con- 
tains 25% glycine, a study of the metabolism of 
this amino acid seemed advisable. Thc tevels of 
the serum glycine and alanine, and the hippuric 
acid excretion were determined by the methods of 
Alexander and Weichselbaum, respectively, in 44 
patients with rheumatoid arthritis and in 26 con- 
trol subjects, of whom 14 had osteoarthritis, 7 had 
no evidence of bone disease, and 5 were ambula- 
tory cancer patients. Determinations were made 
of hippuric acid one and two hours after intrave- 
nous administration of 1.77 gm. of sodium ben- 
zoate, and of glycine and alanine fasting and at 
one hour. There was no significant difference in 
hippuric acid excretion between the value of 0.87 
+ .03 mg. in the control group and that of 0.93 
+ .05 in the rheumatoid group. The latter gave 
14 determinations less than 0.60 mg; the control 
group none. The fasting levels of glycine and 
alanine showed no significant differences. The 
values in mg. per cent were—for controls; glycine 
2.77 + 0.12, S.D. 0.59 + 0.06; alanine 6.00 + .41 
S.D. 2.04 + 0.28: for rheumatoid group; glycine 
3.08 + .11,8.D. 0.71 + .07; alanine 5.70 + .33, 8.D. 
2.17 + .23. There was a significant difference in 
the percentage fall of glycine being three times as 
great in the rheumatoid group as in the control. 
The values were—for controls, 6.9 + 1.3, S.D. 
6.6 + 0.9 for rheumatoid group 20.4+ 2.3, S.D. 
15.5 + 1.6. The percentage fall in alanine showed 
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no significant difference, that for the controls 
being 14.9 + 3.5, 8.D. 17.9 + 2.5; for the rheuma- 
toid group 18.7 + 3.2, 8.D. 20.9 + 2.2. All rheuma- 
toid patients treated with ACTH or cortisone 
demonstrated a rise in serum alanine after sodium 
benzoate whereas previously they had shown de- 
creases. Since almost all subjects showed normal 
liver function by other tests these results may 
indicate a defective peripheral glycine metabolism 
in rheumatoid arthritis. 


Lipotropic properties of vitamin B,2.. C. C. Lucas, 
Jessie H. Rrpout,* JEAN M. PATTERSON* AND 
C. H. Best. Banting and Best Dept. of Med. Re- 
search, Univ. of Toronto, Toronto, Ontario, Can- 
ada. 

The lipotropic properties of vitamin Bi: have 
been assessed in weanling male rats of the Wistar 
strain. Effects upon rate of growth, deposition of 
liver lipids and development of renal lesions have 
been followed for periods up to 17 days. The inter- 
relationships among choline chloride, vitamin By. 
and folic acid have been examined by supplement- 
ing a hypolipotropic basal diet with each one 
separately, at several levels, and in various com- 
binations. Effects of the vitamins on food intake 
were controlled by conducting both ad libitum and 
paired-feeding experiments. Vitamin Bi. had no 
effect on the liver lipids in these experiments. 


Further studies on liver desoxyribonucleoprotein. 
J. Murray Luck, Ropert Brunisy,* DELOREZ 
FarRLEY,* DonaLtp Kupke* AND ALBERTA 
RuHEIN.* Dept. of Chemistry, Stanford Univ., 
Stanford University, Calif. 

From the livers of adult male rats and adult 
rabbits desoxyribonucleoprotein (DNP) was pre- 
pared. Nuclei were isolated by use of a citric acid 
technique at pH 6. The protein was prepared from 
the thoroughly washed nuclei by differential salt 
extraction and precipitation by dilution. The 
product was non-fibrous, of low viscosity in high 
salt, and soluble in water (1.3% at px 6.5; over 
3% at pH 8.5). The dialyzed lyophilized DNP 
contained 55-60% of crude protein, 30-35% of 
nucleic acid, and 7-9% of free lipid. In the pres- 
ence of sodium chloride or potassium chloride of 
increasing concentrations the protein showed a 
broad zone of minimal solubility between 0.05 and 
0.35 m salt. With magnesium, calcium, and zinc 
chlorides similar zones of virtual insolubility exist 
which extend from 0.005 m to 0.05 m (0.125 m for 
ZnClz) salt. DNP and rat liver histone, prepared 
from DNP, have been compared in respect to sedi- 
mentation in the analytical ultracentrifuge and 
also in respect to amino acid composition. Purine 
and pyrimidine base analyses on DNP have also 
been made. A determination of various cations by 
flame photometry reveals the presence of sodium, 
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potassium, and calcium as the major cations in 
rabbit liver DNP. 


Effect of x-irradiation on iron of serum and tissues 
of rats. SrepHAN LUDEWIG AND ALFRED 
CuHANUvTIN. Biochemical Lab., Med. School, Univ. 
of Virginia, Charlottesville, Va. 

The iron concentrations of the sera of rats ex- 
posed to single doses (100 r to 1500 r) of x-rays are 
appreciably increased during the first 24 hours, 
The values return to the control range on the sec- 
ond or third day and tend to increase at the end 
of the first week following irradiation. The iron 
contents of the liver, spleen and kidneys of control 
and irradiated (500 r) rats were determined. After 
irradiation the values for the livers increase 
steadily during the first week and are all above the 
control range during the succeeding week. Despite 
the marked involution of the spleen after irradia- 
tion, the iron contents increase on the second day 
and remain elevated for about 3 weeks. Slight 
increases in the iron contents of the kidneys are 
noted about 10 days after irradiation. 


Isoelectric points of amino acids and proteins by 
ionography. H. J. McDona.p, M. C. Ursin, 
E. P. Marpacu AND M. B. WILLIAMSON (intro- 
duced by D. A. MacFapyeEn). Dept. of Biochem- 
istry, Graduate School and Stritch School of 
Medicine, Loyola Univ., Chicago, Il. 

A substance migrating on paper under the in- 
fluence of an uni-directional electric field will, 
with suitable precautions, move linearly with 
respect to potential and time, if the ionic strength 
and pH of the saturating buffer solution are kept 
constant. This fact makes it feasible to use this 
technique (described in Arch. Biochem.., in press.) 
to determine the isoelectric points of amino acids 
and proteins. An electrical potential (18.5v/em.) is 
applied across the ends of filter paper ribbon, 
saturated with a buffer solution, to which are 
applied micro-quantities of the substance under 
study. If the mobility of the substance is measured 
in buffers of constant ionic strength, but varying 
pH, and the curve plotted, the point where the 
‘mobility vs. pH’ curve crosses the zero mobility 
axis corresponds to the isoelectric point of the 
migrant. The isoelectric points of histidine, glu- 
tamic acid, casein and bovine serum albumin 
have been determined and found to be in excellent 
agreement with values determined by classical 
methods. For the proteins, veronal buffers of 
0.0029 ionic strength were used; for the amino 
acids, several buffers at 0.013 ionic strength were 
employed. The isoelectric points, as determined 
by ionography, have been found to be: histidine, 
7.6; glutamic acid, 3.1; casein, 4.6; bovine serum 
albumin, 4.9. 
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Purification and properties of adenosine triphos- 
phate-light emitting system. Witu1am D. Mc- 
ELRoY AND JANE COULOMBRE (introduced by 
E. V. McCouium). Dept. of Biology, Johns 
Hopkins Univ., Baltimore, Md. 

The luminescent system from fireflies (Photinus 
pyralis) which emits light upon the addition of 
adenosine triphosphate (ATP) has been purified 
100 times by (NH,)2SO, fractionation and adsorp- 
tion on and elution from calcium phosphate gel. 
The purified system has lost all ATPase and 
myokinase activity with the result that only the 
terminal phosphate of ATP will support light 
emission. It is not possible to demonstrate a dis- 
appearance of labile phosphate groups during the 
luminescent reaction although the light intensity 
declines after the addition of ATP. A second ad- 
dition of ATP, however, restores the initial high 
light intensity. The labile phosphate remaining 
in the preparations after the light intensity has 
decreased to a low level appears to be ATP since 
it can be transferred to glucose through the 
hexokinase reaction. The addition of inorganic 
triphosphate or pyrophosphate after ATP will 
stimulate light emission which is similar to a 
second addition of ATP. The results suggest that 
when ATP is first added to the luminescent system 
a small percentage is used in the light-emitting 
reaction while the remainder is complexed so that 
it is available to only a limited extent for light 
production. Presumably the inorganic triphos- 
phate displaces the ATP from the complex. 
Kinetic analysis indicates that Mg** is essential 
for the complexing reaction as well as the light- 
emitting reaction. The energies of activation for 
the two processes are practically identical. It is 
suggested that the complexing reaction is impor- 
tant for the utilization of labile phosphate in 
ATP for light emission. 


In vivo inhibition of blood and tissue cholin- 
esterases by DFP. MapELEINE L. MacFarLanpD 
AND Bernice E. Hings. (introduced by L. I. 
Puastey). Defence Research Board, Ottawa, On- 
tario, Canada. 

The rate and extent of inhibition of several 
blood and tissue cholinesterases have been studied 
in groups of rats dosed with DFP by the sub- 
cutaneous route. Determinations of enzyme ac- 
tivity were performed manometrically using the 
specific substrates acetyl-8-methylcholine and 
benzoylecholine for measuring true and pseudo- 
cholinesterases respectively. It was observed that 
the activities of liver and plasma pseudo-cholin- 
esterases reached minimum levels within the first 
hour following injection whereas the true cholin- 
esterases of the erythrocytes, plasma and brain 
underwent irreversible inactivation somewhat 
more slowly. The recovery patterns of the true 
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and pseudo-cholinesterases of the plasma were 
very similar; evidence of regeneration of these 
enzymes, and also of liver cholinesterase, was 
obtained as early as 7 hours after dosing. In groups 
of rats receiving various sub-lethal amounts of 
DFP and sacrificed 4 hours following administra- 
tion of the drug, the percentage inhibitions of the 
true cholinesterases of the blood did not differ 
significantly from that of the brain enzyme. It is 
concluded from these experiments that DFP be- 
comes evenly distributed in the blood and tissues 
before interaction with cholinesterase enzymes 
takes place to an appreciable extent; conse- 
sequently, blood true cholinesterase activities 
reliably mirror the state of inhibition of vital 
tissue cholinesterases. Measurements of plasma 
pseudo-cholinesterase activity are of little value 
in this regard owing to the marked sensitivity of 
this enzyme to inhibition by DFP. 


Respiratory studies on slices of adrenal glands 
from rats, hamsters and guinea pigs. Ratpu W. 
McKEE AND JEROME K. WaLKER.* Dept. of Bio- 
logical Chemistry, Harvard Med. School and Cancer 
Research Inst. of New England Deaconess Hosp., 
Boston, Mass. 

It was desired to compare the oxidative metab- 
olism of the adrenal glands of /) laboratory 
animals which synthesize their own ascorbic acid 
(rat and hamster) and 2) an animal which depends 
on dietary vitamin C (guinea pig). The effects of 
1) various ions in suspending media, 2) substrates, 
8) oxygen tensions, 4) chilling and moistening, 
and 5) ACTH, ascorbic acid and cyanide on the 
oxygen uptake of adrenal slices have been studied. 
With careful attention to the preparation of the 
tissue slices and employing a phosphate buffered 
isotonic medium with glucose as the substrate in 
an atmosphere of 100% oxygen at 38°C, with the 
conventional Warburg technique, the maximum 
oxygen utilization was obtained. Under these 
conditions, the oxygen uptake (cu. mm. per 100 
mg. wet weight) of adrenal slices of young rats 
was an average of 156, while for adult rats the 
oxygen consumption averaged 104. The values 
for adrenals of adult hamsters averaged 130. 
With either young or adult guinea pigs the oxygen 
uptake was only about 75. Slices of guinea pig 
adrenal consisting principally of capsular and 
cortical tissues gave average values of 90, while 
slices containing a large amount of medullary 
tissue were only about 45. Cyanide depressed the 
oxygen uptake 60 and 15% at concentrations of 
10-° and 10~‘ m, respectively. The addition of 
ascorbic acid to guinea pig adrenal slices had no 
influence on the rate of oxygen consumption. The 
possible influence on the oxygen utilization by 
adrenal slices with the addition of ACTH both 
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in vitro and in vivo, and of ascorbic acid deficiency 
are being studied further with the guinea pig. 


Carbon dioxide fixation in relation to growth of 
Serratia marcescens. Dorotuy J. McLean, 
EvizaBetH F. PurpreE anp Nancy Haw Ley 
RosBinson (introduced by G. C. Butler). 
Atomic Energy Project, Chalk River, Ontario, 
Canada. 

Carbon dioxide fixation in the bacterium S. 
marcescens was studied using bicarbonate labeled 
with C'*, After correcting for the production of 
inactive CO, by the bacteria it was found that 
the rate of fixation per mg. bacterial nitrogen 
was approximately ten times higher when the 
cells were in a growing condition than when the 
nitrogen source was omitted and the cells were 
in a physiological resting state. The total amount 
of CO: fixed when 0.05 mg. of nitrogen was as- 
similated from NH,Cl was on the average 9.5 cu. 
mm. when the organic carbon source was glucose, 
glycerol or pyruvate and 6 cu. mm. when the 
carbon source was malate or citrate. When the 
same amount of nitrogen was supplied as aspara- 
gine the amount of CO, fixed with glycerol as 
substrate was the same as with citrate and about 
the value characteristic of malate or citrate plus 
NH,Cl. The results suggest that a considerable 


portion of the CO; fixed during growth is syn- 
thesized into certain of the amino acids. 


Effects of drugs and methionine sulfoximine on 
acetylcholine synthesis by brain slices. Hucu 
McLEnNAN* AND K. A. C. Exptiorr. Montreal 
Neurological Inst., Montreal, Quebec, Canada. 
Previously it was reported that the synthesis 

of acetylcholine (ACh) by brain slices under opti- 

mal conditions (bicarbonate-buffered medium con- 
taining 1.3 mm Ca** and 27 mm Kt, other salts 
and glucose), is accelerated by 5 mm Metrazo! 
and inhibited by 0.5 mm pentobarbital or higher 
concentrations of Metrazol. It has now been 

found that picrotoxin (0.02 mm), Metrazol (2.5 

mm), camphor (0.1 mm), and thujone (12 ug., 

emulsion, per ml.), accelerate synthesis 25-100% 

while concentrations 4 times greater, or higher, 

inhibit. The narcotic drugs in very low concentra- 

tion, pentobarbital (0.01 mm), amytal (0.02 mm), 

and avertin (0.2 mm) also accelerate synthesis by 

the same amount but inhibit in higher concentra- 
tions. If both convulsant and narcotic drugs are 
applied together in the low concentrations in 

which each alone would cause acceleration, a 

marked inhibition occurs such as would only be 

obtained by about ten times higher concentrations 
of the single drugs. Similar drug effects on ACh 
synthesis have been obtained with supplemented 
cell-free brain extracts. Methionine sulfoximine, 
the toxic factor of ‘agenized’ flour, has effects 
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similar to those of the other drugs. The product 
from pui-methionine accelerates maximally at | 
mm and inhibits 50% at 5 mm. The product from 
L-methionine accelerates and inhibits to the same 
extent at half these concentrations. (The methi- 
onine sulfoximines were kindly supplied by Dr. 
L. Reiner, Wallace and Tiernan Products, Inc.) 


Metabolism of 8-azaguanine in mice and monkeys. 
H. Greorce MAnpbEL,* Epwarp L. ALPEN* aNp 
Pau. K. Smita. Dept. of Pharmacology, George 
Washington Univ. School of Medicine, Washing- 
ton, DC. 

Studies have been made to determine the meta- 
bolic pathway of radioactive 8-azaguanine in 
CAF-1 mice with sarcoma 37. The 8-azaguanine- 
4-C!4 was prepared from NaC!4N and purified by 
extraction with n-butanol, while the 2-C'* com- 
pound was obtained from the Southern Research 
Institute. The 8-azaguanine was dissolved in 
sodium carbonate solution and injected subcu- 
taneously. Excretion experiments with the 4-C' 
compound have demonstrated that it is eliminated 
rapidly, with only 3% of the initial radioactivity 
remaining in the animals after 12 hours. Urine 
was collected from mice injected with 8-azagua- 
nine-4-C!4, and was subjected to a 24-plate count- 
ercurrent distribution in a 1l-molar phosphate 
buffer—n-butanol system at pH 6.7. Two com- 
pounds were shown to be excreted, neither one 
having an ultraviolet absorption spectrum of 
distribution coefficient identical with that of 
azaguanine. The major component comprised ap- 
proximately 80% of the excreted radioactivity. 
Both components showed the typical pyrimidine 
absorption at 265 my. Identical results were 
obtained after an injection of 8-azaguanine-2- 


C4, In tumor bearing and normal mice the same’ 


metabolic pattern was found. The metabolites 
have been characterized. A comparison was made 
between the urinary metabolic picture of aza- 
guanine in monkeys and mice. 


Some virucidal agents and their chemical and 
pharmacological properties. Gzeorae H. Mavy- 
cun, A. R. Kewty,* B. E. Sanpers,* S. L. 
Piepes,* A. M. WALLBANK* AND F, W. Hart- 
MAN.* Dept. of Labs., Henry Ford Hosp., Detroit, 
Mich. 

Among 140 compounds screened, members of 
the following classes of compounds, listed in the 
order of their initial toxicity, are effective viru- 
cides in the presence of blood plasma: nitrogen 
and sulfur mustards (J. methyl-bis (2-chloro- 
ethyl)amine); imines (IJ. benzylethylenimine); 
conjugated unsaturated ketones (III. diacetyl- 
ethylene); alkyl oxides (IV. ethylene oxide); 
acetophenones (V. chloroacetophenone) ; alkyl sul- 
fates (VI. dimethyl sulfate); lactones (VII. beta- 
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propiolactone). While nearly as active a virucide 
as I, VII is less than 1/100th as toxic initially. 
Polyfunctional mustards and imines form protein 
addition products with reactive groups rendered 
more stable than molecules undergoing half hy- 
drolysis with water. IV and VII partially react 
with chloride in plasma to form stable ethylene 
chlorohydrin (mouse LDs9 45 mg/kg. i.p.) and 
chloropropionic acid (mouse LD;59 1900 mg/kg. 
i.v.), respectively. JIZ and V are much less effec- 
tive virucides in whole blood than in plasma. It 
has been shown that cysteine reacts rapidly with 
these compounds, suggesting glutathione as one 
of the competing substances. All of the above 
compounds combine to some degree with the 
plasma proteins. Evidence for such reactions in- 
clude low recoveries of hydrolysis products, more 
rapid disappearance from protein solutions, al- 
terations in the proteins, and the direct demon- 
stration of protein bound alkylating activity. 
Traces of undecomposed J and JI may be neu- 
tralized with sodium thiosulfate, and 777 and V 
with sulfhydryl compounds. 


Glycoaldehyde and glycolaldehydephosphate as 
reaction components in enzymatic pentose for- 
mation. J. MARmMUR* AND F. ScHLENK. Dept. of 
Bacteriology, Iowa State College, Ames. 
Triosephosphate can be combined with glycol- 

aldehydephosphate to pentosephosphate by cell- 
free, purified bacterial enzymes from Micrococcus 
pyogenes var. aureus and Escherichia coli. Glycol- 
aldehyde instead of glycolaldehydephosphate 
gives a similar result. This condensation appears 
to be an important step in the formation of ribose 
nucleosides. Conversely, ribose-5-phosphate is 
split rapidly by our enzyme preparations under 
anaerobie conditions. This excludes breakdown 
by oxidative decarboxylation which is observed 
in other enzyme systems. Modified procedures 
and some new methods for the preparation and 
estimation of the compounds mentioned above 
have been developed. The relative significance 
of aerobie and anaerobic ribose metabolism will 
be discussed. 


In vivo appearance of C-14 of pL-methionine-2- 
C-14 in fumarate, succinate, lactate and aconi- 
tate. LawreNcE M, MaArsHALL AND FELIX 
FRIEDBERG (introduced by VERNON A. WILKER- 
son). Dept. of Biochemistry, College of Medicine, 
Howard Univ., Washington, D.C. 

Small amounts of C-14 appeared in fumarate, 
succinate, lactate and aconitate when mice were 
injected intraperitoneally with pxi-methionine-2- 
C-14. Four, 7 and 10 hours after the administration 
of the labeled amino acid the animals were sacri- 
fied and the livers were removed. After the addi- 
tion of milligram quantities of fumaric, succinic, 
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and aconitic acids, the extracts of liver were 
chromatographed on silica gel columns with a 
chloroform-butanol solvent. By modifying Mar- 
vel’s procedure (J. Am. Chem. Soc. 72: 2642, 
1950), the solvent was delivered to the column 
in such a way that the butanol component of the 
mixture progressively increased during the separa- 
tion and thereby the heights of the chromato- 
graphic peaks were increased with a minimum loss 
of resolution for the particular system. The chemi- 
cal nature of the effluent was determined spectro- 
photometrically. Average activities, expressed as 
counts per gm. liver per million counts of adminis- 
tered dose, were 21.2 and 8.2 for fumarate and 
aconitate, respectively. The value for combined 
succinate-lactate was 32.2. The-degree to which 
radioactivity followed titratable acidity within 
the combined succinate-lactate zone was ascer- 
tained. Preliminary degradation studies indicated 
that at least a portion of the activity assigned to 
the combined succinate-lactate zone occurred in 
one or both of the non-carboxyl carbons of lactate. 


Intestinal flora and cholesterol metabolism. 
Wa.tTeR Marx AnpD Este WaINFAN.* Dept. of 
Biochemistry and Nutrition, Univ. of Southern 
California, Los Angeles. 

Mice were fed a high cholesterol diet, and the 
total balance of cholesterol was determined. In 
agreement with previous reports, it was observed 
that approximately 15% of the cholesterol put in 
was either destroyed or so modified that it was 
not recovered when determined by a modified 
Schoenheimer-Sperry procedure. When, however, 
1% sulfasuxidine and 0.04% streptomycin were 
added to the diet in order to decrease the activity 
of the intestinal flora, the total cholesterol put in 
was recovered, within the limits of error of the 
method. These results might be interpreted to 
indicate that, in the first group, the microorgan- 
isms in the intestine were primarily responsible 
for the destruction or modification of cholesterol. 
(Supported by U. 8. Public Health Service.) 


Studies of tryptophan metabolism in vitro. MERLE 
Mason* AND CLARENCE P. Bera. Dept. of Bio- 
chemistry, College of Medicine, State Univ. of 
Iowa, Iowa City. 

The fluorescence of a number of tryptophan 
intermediates has provided a convenient means 
for their detection after separation from biological 
media by paper chromatography. In addition to 
results previously reported (Mason, M. ann C. P. 
Bere. J. Biol. Chem. In press), this technique has 
yielded data concerning the metabolism of p- 
tryptophan and the role of vitamin Bg in trypto- 
phan metabolism. Rat liver slices caused the 
disappearance of p-tryptophan and p-kynurenine 
at very slow rates. Ammonia, keto acid and fluores- 
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cent intermediates were formed in only minute 
amounts, if at all. Kidney slices formed no fluores- 
cent intermediates from p-tryptophan, but con- 
verted it fairly rapidly to ammonia and keto acid. 
They produced kynurenic acid and other fluores- 
cent materials from p-kynurenine, though not as 
rapidly as from tu-kynurenine. When small 
amounts of pt-kynurenine sulfate were adminis- 
tered to rats, a considerable portion of the p-com- 
ponent, but none of the L-isomer, was excreted. 
This observation was made possible by the separa- 
bility of p-kynurenine from L-kynurenine on paper 
chromatograms. Homogenates of rat liver and 
kidney produced kynurenic acid and anthranilic 
acid from t-kynurenine. The role of pyridoxal 
phosphate in the formation of anthranilic acid 
from kynurenine (Biokhimiya 14: 163, 1949) was 
confirmed and was indicated also in the production 
of other substances. Chromatographic evidence 
showed that kynurenic acid formation was re- 
tarded in pyridoxine deficient tissues, but re- 
stored by the addition of pyridoxal phosphate. 


Maximum rate of acetylation of para-amino- 
benzoic acid (= ‘Lm-acetyl-PABA’) by the liver 
of the rabbit. Morton F. Mason, Gus CastTEN* 
AND ALLAN Linpsay.* Parkland Hosp. and Dept. 
of Internal Medicine, Southwestern Med. School 
of Univ. of Texas, Dallas. 

When the plasma level of PABA was sufficiently 
raised, in rabbits, by intermittent administration 
of the drug by stomach tube, the quantity acetyl- 
ated per unit time increased to a maximum which 
was then independent of further increase in plasma 
concentration of the free drug. This maximum 
rate for a liver function (Lm) is analogous to a 
Tm function for the kidney. The acetylamino- 
benzoate formed was calculated by correcting the 
quantity excreted in urine (collected by catheter) 
for a given period by that amount accumulating 
in the body meanwhile. The latter was estimated, 
as an approximation, from the change in plasma 
concentration of acetyl-PABA during the period, 
assuming a previously determined average ap- 
parent volume of distribution equal to 24% of 
body weight. Lm-acetyl-PABA, reasonably con- 
stant in an individual, exhibited considerable 
variation in a series of 10 male rabbits, ranging 
from 0.39-0.89 mg. (expressed as equivalent of 
free drug) per minute per kg. body weight. Ad- 
ministration of sodium acetate with PABA (3 
experiments) did not increase Lm-acetyl-PABA, 
indicating acetate availability is not a limiting 
factor determining the maximum rate under these 
conditions. 


Investigations on golden nematode hatching fac- 
tor. Louis M. Massey, Jr. anD A. LesLtiE NEAL 
(introduced by Haroip H. Witutams). Dept. of 
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Biochemistry and Nutrition, Cornell 

Ithaca, N.Y. 

The hatching of the Golden nematode (Hetero- 
dera rostochiensis Wollenweber) or potato eelworm 
is known to be dependent upon an unknown or. 
ganic substance excreted by the roots of potato 
and tomato plants. Aqueous leachings from the 
potted plants contain this hatching factor for 
which an assay procedure has been developed. 
Concentration of the active substance has been 
obtained without appreciable loss of activity by: 
1) lyophilizing leachings from potted tomato 
plants; 2) extracting the resulting residue with 
absolute ethanol; 3) concentration of the ethanolic 
solution under vacuum; and, 4) partial precipita- 
tion of impurities by the addition of ether. Subse- 
quent purification has been accomplished by em- 
ploying paper chromatographic techniques using 
ascending development with 80% aqueous phenol. 
The R. F. value for the factor has been found to 
be between 0.83 and 0.88. The hatching factor has 
been shown to be present in tissue homogenates of 
tomato leaves and roots and in leaf culture media. 
A hatching inhibitor has been demonstrated to 
be present in leachings obtained from two-week 
old tomato plants growing in steam sterilized soil. 
Concentrates of these leachings when added to 
solutions containing sufficient hatching factor to 
produce high activity were found to completely 
inhibit the hatching of nematode larvae. 


Univ., 


Nature of alterations in activity of alkaline phos- 
phatase in tissues of hypophysectomized rats. 
James C. Maruies (introduced by O. H. Gags- 
LER). Edsel B. Ford Inst. for Med. Research, 
Henry Ford Hosp., Detroit, Mich. 

Previous findings of decreased alkaline phospha- 
tase activity in bone and kidney and increased 
activity in liver following hypophysectomy, with 
returns toward normal control values on treat- 
ment with large amounts of anterior pituitary 
growth hormone preparations (Endocrinology 45: 
129, 480, 1949), are being investigated in greater 
detail to aid in assessing the physiological im- 
portance and meaning of these findings. Treatment 
with ‘physiological’ amounts (small doses) of 
growth hormone has now been shown to be as 
effective in restoring renal and tibial alkaline 
phosphatase activities after hypophysectomy, a8 
the large amounts used previously, although liver 
alkaline phosphatase was unchanged or further 
increased under these conditions. Activities ob- 
served in animals 6 months postoperatively indi- 
cate that the effects of the operation on tibial, 
renal and hepatic alkaline phosphatase persist 
long after the glandular ablation. The enzymic 
response to growth hormone treatment 6 months 
after hypophysectomy will also be reported. 
Treatment of operated animals with thyroxine 
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resulted in no change in body weight, food intake 
or hepatic alkaline phosphatase, while reducing 
renal and considerably increasing tibial alkaline 
phosphatase. By contrast, in intact animals the 
same treatment resulted in precipitous weight 
loss, reduction in hepatic and renal alkaline 
phosphatase activities and very slight increases 
in tibial phosphatase. Data will be presented 
showing that these results are independent of 
the manner of feeding of the animals and the 
use of magnesium activation in the enzyme estima- 
tion. 


Determination of serum iron. JoHN W. MEHL 
AND JACQUELINE GERJuOoY.* Dept. of Biochem- 
istry and Nutrition, School of Medicine, Univ. 
of Southern California, Los Angeles. 

The serum iron method proposed by Burch, 
Lowry, Bessey, and Berson (J. Biol. Chem. 174: 
791, 1948) offers certain advantages with respect 
to simplicity. However, we have not found the 
correction for hematin to be adequate when 
hemolysis is great. A more serious difficulty 
arises in the presence of jaundice, since bilirubin 
is extracted into the isoamyl alcohol, and inter- 
feres in the determination. In view of their report 
that recovery of iron in trichloracetic acid filtrates 
of serum is incomplete, we have re-investigated 
this point. A comparison with the o-phenanthro- 
line procedure and some applications will be 
discussed. (Contribution #279 from the depart- 
ment of Biochemistry and Nutrition.) 


Mechanism of oxidations catalyzed by chloro- 
plasts. ALAN H. MeHLER AND ALLAN H. Brown 
(introduced by H. Garrron). Inst. of Radio- 
biology and Biophysics, Univ. of Chicago, Chicago, 
Ill., and Dept. of Botany, Univ. of Minnesota, 
Minneapolis. 

In the course of studies on reactions catalyzed 
by illuminated isolated chloroplasts, a formation 
of hydrogen peroxide was detected by using cata- 
lase as a peroxidase for the oxidation of ethanol. 
A mechanism has been proposed involving reduc- 
tion of oxygen by hydrogen liberated from water 
with simultaneous evolution of oxygen from the 
remaining fragment of the water molecule. A 
catalytic effect of manganous ions on this reaction 
has been found. Ascorbic acid and glutathione 
are oxidized only slowly in the presence of isolated 
chloroplasts. If chloroplasts are first allowed to 
reduce quinone in the light, they are then capable 
of oxidizing ascorbic acid or glutathione at rates 
faster than any other known reactions of chloro- 
Plasts. Hydroquinone has no effect on this reé- 
action. This oxidation requires no supplementary 
enzymes and proceeds only in light. The mecha- 
nism by which molecular oxygen is evolved and 
consumed was studied with use of O'* enriched 
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gas. Analyses were performed with a semi-con- 
tinuous automatic recording mass spectrometer. 
Changes in the mass peaks 32 (O'*0!6) and 34 
080'6) to be discussed lend partial support to 
the mechanism proposed. These studies also dem- 
onstrate that, in the absence of other Hill oxidants 
or peroxide trapping agents, illuminated chloro- 
plasts catalyze an exchange between the oxygen of 
water and gaseous oxygen. This exchange is in 
agreement with the proposed mechanism for oxy- 
gen consumption. 


Studies on isoleucine and its keto analogues. 
ALTON MetstTER. Natl. Insts. of Health, National 
Cancer Inst., Bethesda, Md. 

Enzyme preparations obtained from hog heart 
muscle and Lactobacillus arabinosus were found 
to catalyze the formation of L-glutamic acid from 
a-ketoglutaric acid and L-isoleucine or L-allo- 
isoleucine. Deamination of these amino acids to 
ammonia did not occur, nor was glutamate formed 
from a-ketoglutarate and ammonia under these 
conditions. Glutamate formation from each of the 
isoleucine isomers was accelerated by pyridoxal 
phosphate. The bacterial preparation also cata- 
lyzed L-glutamic acid formation from a number of 
other L-amino acids (excluding allothreonine, 
threonine, and alanine) but was not active with 
the p-isomers of these amino acids or of isoleucine 
and alloisoleucine. The keto analogues of isoleu- 
cine were isolated as the crystalline sodium salts 
after enzymatic oxidation of the corresponding 
p-amino acid isomers. The formation of isoleucine 
from d- and l-a-keto-8-methylvaleric acids in the 
presence of pyridoxal phosphate and t-glutamate 
was demonstrated with the heart muscle and 
bacterial preparations. However, the transamina- 
tion reactions proceeded more readily in the 
direction of glutamate formation. Although race- 
mization of a-keto-8-methylvaleric acid occurred 
rapidly in alkaline solution, neither keto acid 
isomer exhibited significant loss of optical activity 
when incubated at 37° for 15 hours at values of 
pH less than 8.4. Both d- and l-a-keto-8-methyl- 
valeric acids, as well as L-alloisoleucine supported 
the growth of Lactobacillus arabinosus cells on a 
medium deficient in L-isoleucine. The possibility 
that a biological mechanism exists for the race- 
mization of these kete acids will be discussed. 


Hydrolysis of glucuronidic linkage of hyaluronic 
acid. Kart MEYER AND ALFRED LINKER.* Dept. 
of Medicine, Columbia Univ. College of Physicians 
and Surgeons, and Edward Daniels Faulkner 
Arthritis Clinic of Presbyterian Hosp., New 
York City. 

Purified testicular hyaluronidase hydrolyzes 
only the N-acetylgiucosaminidic bonds of hy- 
aluronic acid. At completion of the hydrolysis, 
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di- and tetrasaccharides with the free reducing 
group in the glucosamine moiety are found. (M. 
M. Rapport, K. Meyer anp A. Linker. J. Am. 
Chem. Soc. In press). Incubation of the hydrolysis 
mixture with a crude testicular fraction yields 
glucuronic acid and N-acetylglucosamine as shown 
by analysis and paper chromatography of effluent 
fractions of the carbon column used. The enzyme 
liberating the monosaccharides is a §-glucuroni- 
dase which can be separated by one (NH,)2SO, 
fractionation from hyaluronidase. The crude 
testicular fraction likewise hydrolyzes borneol 
and phenolphthalein §-glucuronides, but not £- 
glucuronidogalactose (M. HEIDELBERGER AND F. 
E. Kenpa.u, J. Biol. Chem. 84: 639, 1929) or the 
disaccharide formed by pneumococcal hyaluroni- 
dase from hyaluronic acid. Purified liver glucu- 
ronidase hydrolyzes the same fractions as the 
crude testicular enzyme. The specificity of the 
8-glucuronidases is being investigated. (This work 
was supported by the Helen Hay Whitney Founda- 
tion.) 


Stability toward heat of enzymes obtained from a 
thermophilic bacterium. WALTER MILITZER AND 
L. Constance Tutte (introduced by S. B. 
BINKLEY). Dept. of Chemistry, Univ. of Nebraska, 
Lincoln. 

In studies on a thermophilic bacterium (isolate 
#2184) we have shown that the property of sta- 
bility toward heat accompanies the enzymes of 
a cell particle released from the bacterium (Arch. 
Biochem. 24: 75, 1949; 26: 299, 1950). One of these 
enzymes, adenosinetriphosphatase, released from 
the insoluble particle by acetone treatment has 
been purified sufficiently by ammonium sulfate 
precipitation so that its activity could be studied 
in dilute solution (0.5 mg. per ml. and less). From 
the results in dilute solutions it does, indeed, seem 
that the stability toward heat (65°C., 120 minutes, 
pH 6.8) is an inherent property of the adenosine- 
triphosphatase itself and that it is not due to 
some protective ion or molecule. 


Mechanism of plasma protein synthesis by the 
liver as studied with the aid of Lysine-c-C"+. 
Leon L. MILLER AND Cuauncey G. Buiy.* Dept. 
of Radiation Biology, Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N.Y. 
Plasma protein synthesis has been studied in 

vitro by the perfusion technique previously de- 

scribed (Federation Proc. 9: 206, 1950). In ex- 
periments in which liver proteins are labeled with 
lysine-e-C!‘ the administration of unlabeled amino 
acids fails to release labeled proteins from the 
liver in significant amounts. The distribution of 
the radioactivity among the formed elements of 
the labeled liver will be presented, and a working 
hypothesis for the synthesis of plasma proteins 
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will be presented. An essential feature of this 
hypothesis is the demonstration of the absence 
of an obligate intracellular precursor of the circv- 
lating plasma proteins. 


Phosphoglyceric acid utilization by water extracts 
of cardiac muscle. O. NEAL MILLER (introduced 
by WenpDELL H. GrirritH). Dept. of Biochem- 
istry and Nutrition, Univ. of Texas Med. Branch, 
Galveston. 

Experiments with cardiac muscle slices reported 
previously, (Federation Proc. 9: 207, 1950) have 
indicated that metabolic pathways of pyruvate 
and lactate may converge toward phosphogly ceric 
acid, but by different pathways. In this investiga- 
tion, the utilization of phosphoglyceric acid has 
been determined and an attempt made to follow 
the fate of phosphoglyceric acid-carbon. Calf 
hearts were taken from the slaughter house within 
a few minutes after death of the animal, chilled, 
and an acetone powder prepared (from the ventri- 
cle) in the usual manner. Acetone powder was 
ground in a mortar with potassium phosphate 
buffer, (pH 7.4), centrifuged and experiments per- 
formed on the supernatant fluid. The extract was 
incubated in the standard Warburg vessel at 37° 
under an atmosphere of air for one hour. Included 
in the reaction mixture were, magnesium and 
sodium ions, phosphoglycerate, creatine, muscle 
adenylic acid and DPN. In addition, some flasks 
contained varying concentrations of fluoride. 
Phosphoglycerate disappearance was determined 
and the flask contents were titrated with hypo- 
iodide and also analyzed for lactate and pyruvate 
by conventional methods. It has been observed 
that a concentration of sodium fluoride 10 times 
higher than is known to completely inhibit 
enolase, failed to inhibit, completely, the utiliza- 
tion of phosphoglyceric acid. The percentage 
inhibition was never more than 70%. The forma- 
tion of lactate and pyruvate failed to account 
for disappearing phosphoglyceric acid. The sig- 
nificance of these results will be discussed. 


Enzymatic disappearance of formaldehyde in the 
presence of pyruvate. Pecay MITCHELL* AND 
CamiL_o Artom. Dept. of Biochemistry, Bowman 
Gray School of Medicine, Winston-Salem, N. ¢. 
Formaldehyde, incubated with homogenates of 

most animal tissues, is partly converted into com- 

pounds not detectable with chromotopic acid. The 
addition of pyruvate greatly enhances the rate of 
disappearance of formaldehyde. A similar, but less 
marked effect is obtained with alpha-ketoglutaraté 
and oxaloacetate. From various lines of evidence 

(formation of the 2,4-dinitrophenylhydrazine de- 

rivative, oxidation with periodate, isotope deter- 

minations after incubation with HC!4HO) it ap- 
pears that the reaction might be: CH;-CO-CooH 
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+ H-CHO — CH;-CO-CH,OH + CO:. The 
enzyme responsible for this reaction is stable at 
37° and is completely inactivated only at relatively 
high temperatures (one hour at 60°-65°). It is 
resistant to concentrations of iodoacetate which 
inhibit the disappearance of formaldehyde in the 
absence of pyruvate. The enzyme is present in the 
large granule fraction (‘mitochondria’) of rat 
liver, little, or no formaldehyde being removed 
by the granules without added pyruvate. Our 
preparations were not activated by Mgt", thi- 
amine or cocarboxylase. However, the differentia- 
tion of the formaldehyde-pyruvate condensing 
enzyme from the diphosphothiamine-metal-pro- 
teins catalyzing the formation of acyloins from 
other aldehydes and pyruvate (GREEN et al. J. 
Biol. Chem. 145: 69, 1942) remains uncertain. 
(Work performed under Contract AT-(40-1)-288, 
Title II, with the U. S. Atomic Energy Commis- 
sion). 


Precursors of beta carbon of serine and of me- 
thionine methyl group. Cuozo Miroma* AND 
Davip M. GREENBERG. Biochemistry Div., Univ. 
of California School of Medicine, Berkeley. 

The conversion of portions of certain com- 
pounds labeled with C'* to the beta carbon of 
serine and the methyl group of methionine was 
studied in preparations from rat liver of concen- 
trated homogenates and suspensions of mito- 
chondria in phosphate buffered media. Repre- 
sentative results of the percentage conversion 
of the label aerobically in homogenates to serine 
are: sarcosine-CH;-C"4, 60; glycine-2-C"4, 3.0; be- 
taine-CH;-C-!4, 0.2; formaldehyde, 0.36; formate, 
0.12. For methionine methy] formation representa- 
tive results with the same labeling are: betaine, 
3.0; sarcosine, 1.0; glycine, 1.0; formaldehyde, 3.0; 
formate, 0.05. The conversion of formaldehyde and 
sarcosine to serine was greater with mitochondria 
than unfractionated homogenates. Inert glycine 
increased and inert formaldehyde reduced the con- 
version of the methyl] groups of sarcosine to serine. 
The formaldehyde to serine conversion goes better 
anaerobically. The radioactive products of the 
incubations can be separated chromatographically 
with a Dowex-50 column by HCl elution. 


Effect of lysine on metabolism of minced one-day- 
old mouse brain and propagation of Theiler’s 
GD VII virus. K. Mo.pave,* Ricuarp J. W1nz- 
LER AND Haroup E. Prearson.* Depts. of Bio- 
chemistry and Microbiology, Univ. of Southern 
California School of Medicine, and Lab. Div., 
Los Angeles County Hosp., Los Angeles, Calif. 
The propagation of Theiler’s virus in vitro in a 

media containing minced one-day-old mouse brain 

was found to be inhibited by lysine. This inhibi- 
tion could be partially reversed with methionine. 
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Investigations using C-14 uniformly labeled glu- 
cose, C-14 carboxy] labeled lysine, and C-14 methy] 
labeled methionine have been carried out in an 
effort to elucidate the mechanism of lysine inhibi- 
tion. It has previously been shown that the virus 
stimulates the uptake of C-14 from C-14 glucose 
into the proteins of minced one-day-old mouse 
brain cultures while inhibiting the uptake into 
the lipids. In the presence of lysine, the incorpora- 
tion of radioactivity into the proteins and the 
lipids is markedly reduced in both the virus in- 
fected and in the noninfected cultures. Methionine 
alone has no effect on this process, but in the 
presence of lysine, it partially reverses the de- 
creased incorporation of radioactivity into the 
lipids and the proteins of both infected and non- 
infected cultures. Theiler’s virus also stimulates 
the uptake of radioactivity from C-14 methyl 
labeled methionine into the proteins while in- 
hibiting the incorporation into the lipids. The 
effects of lysine on the uptake of C-14 from labeled 
methionine as well as the incorporation of C-14 
from labeled lysine have been investigated. (Con- 
tribution number 282 from the Department of 
Biochemistry and Nutrition.) 


Role of adenosine triphosphate in molecular trans- 
formations of actin. W. F. H. M. Mommaerts 
(introduced by P. Hanpier). Dept. of Bio- 
chemistry, Duke Univ. School of Medicine, Dur- 
ham, N.C. 

Actin is known to occur in solution in two forms, 
globular (G-) and fibrous (F-) actin. The latter 
arises from the former by polymerization, elicited 
by neutral salts in the presence of adenosine tri- 
phosphate (ATP). Polymerized actin can be sepa- 
rated from its monomer and from other globular 
proteins by preparative ultracentrifugation. It 
can be depolymerized reversibly in the presence 
of ATP. In the transformation of G- to F-actin, 
ATP is incorporated into, or bound by the poly- 
merizing protein. After ultracentrifugal sedimen- 
tation of the fibrous protein, a considerable 
fraction of the nucleotide remains in the super- 
natant. A definite amount, however, is held by 
the protein. This can be determined after ex- 
traction of the pellet, making due correction for 
the solvent enclosed in the pellet by determining 
the weight and protein content of the latter. The 
results of such determinations, under varying 
conditions of pH and ATP concentration, indicate 
a stoichiometric combination between actin and 
the nucleotide. The velocity of polymerization is, 
within certain limits, enhanced by increased 
amounts of ATP, but the quantity of ATP in- 
corporated by the polymerizing protein does not 
rise under those conditions. Although the amount 
of actin in muscle is not accurately known, it may 
be estimated that the amount of ATP bound by 
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the actin of e.g. one gm. of muscle is about the 
same as the quantity of ATP in this amount of 
muscle which is decomposed in one single twitch. 
It is suggested, therefore, that the reaction be 
tween actin and ATP is involved in the funda- 
mental process of contraction. 


Oxidation of tricarboxylic acid cycle intermediates 
by lactating mammary gland cyclophorase. 
RicHarp O. Moore anp Water L. NELSON 
(introduced by James B. Sumner). Dept. of 
Biochemistry and Nutrition, Cornell Univ., 
Ithaca, N.Y. 

Cyclophorase has been prepared from the mam- 
mary gland of lactating guinea pigs essentially by 
the method described by Green, Loomis and Auer- 
bach (J. Biol. Chem. 172: 389, 1948) for kidney and 
liver. Such preparations differ in important re- 
spects from the cyclophorase of kidney. When 
prepared fresh, the enzyme system will not oxi- 
dize pyruvate or any of the citric acid cycle 
intermediates in the absence of added adenosine 
triphosphate (or adenylic acid) and magnesium 
ions. When ATP and Mg** are supplemented, the 
mammary gland cyclophorase readily oxidizes 
a-ketoglutarate and succinate, while fumarate is 
oxidized only very slightly, and citrate and malate 
not at all. Stechiometric data indicate the a- 
ketoglutarate and succinate are oxidized only to 
the extent of fumarate under these conditions. 
In agreement with the work of Green et al. on 
kidney, the concurrent addition of pyruvate with 
fumarate results in rapid oxygen consumption. 
If coenzyme I and glutamate are added to the 
system containing malate, the malate is now 
readily oxidized. Likewise if the system contain- 
ing citrate is supplemented with coenzyme II, 
the citrate is oxidized. These data would tend to 
indicate that the bound pyridine nucleotides 
which have been demonstrated for kidney and 
liver (HUENNEKENS AND GREEN, Arch. Biochem. 
27: 418, 1950) are absent from freshly prepared 
cyclophorase of mammary gland tissue. 


Cholesterol metabolism in pathogenic acid de- 
ficiency. AGNEs Fay MorGan AND RayMmonp R. 
GvuEHRING.* Dept. of Home Economics, Univ. of 
California, Berkeley. 

Pantothenic acid-deficient rats fed a diet con- 
taining 1% cholesterol] did not develop fatty or 
cholesterol-rich livers but had moderately raised 
blood cholesterol levels. Rats on normal diets plus 
cholesterol developed fatty livers in 7-14 days but 
on withdrawal of pantothenic acid marked reduc- 
tion in liver fat and cholesterol, and in blood 
cholesterol occurred in 3 to 6 weeks. Neither 
pyridoxine nor riboflavin-deficient animals failed 
to produce fatty livers when fed the cholesterol- 
rich diet. The food intakes of normal and deficient 
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rats were equalized. Pantothenic acid-deficient 
dogs on the contrary developed fatty livers both 
with and without addition of 1% cholesterol to 
the diet but maintained normal liver cholesterol 
and reduced blood cholesterol levels. The cho- 
lesterol-fed deficient dogs had normal adrenals 
but the other deficient dogs had hemorrhagic 
adrenals. Dogs fed a normal diet plus 1% cho- 
lesterol had fatty and cholesterol rich livers and 
raised blood levels of cholesterol. Liver biopsy 
followed by doubling of the choline ration showed 
reduction of. liver fat and cholesterol to normal 
in 3-5 months but only partial reduction of liver 
fat followed withdrawal of pantothenic acid. The 
synthesis of cholesterol appears to be dependent 
to some extent on pantothenic acid, perhaps in 
coenzyme A, so that exogenous cholesterol is 
well tolerated by pantothenic acid-deficient rats 
and dogs. 


Types of liver glycogen. Martin Morrison,* 
ApRIAN C. KuyperR AND JAMES M. OrtTEN. 
Dept. of Physiological Chemistry, Wayne Univ. 
College of Medicine, Detroit, Mich. 

The types of glycogen deposited in the liver 
of the rat in various experimental conditions 
including fasting and following the administra- 
tion of glucose and galactose are being investi- 
gated. Since the method of isolation may affect 
its structure, glycogen was isolated by both 
aqueous extraction and modified Pfliiger’s pro- 
cedures. The various preparations were studied 
by adsorption analysis, by end group determina- 
tions, and by iodine absorption spectra. In ad- 
sorption analysis, a dilute aqueous solution of 
the glycogen preparation was passed through a 
column of tricalcium phosphate and fractions 
were collected with a fraction collector. The 
concentrations of glycogen present in the various 
fractions were determined quantitatively by the 
anthrone method. When the volume of the solu- 
tion which had passed through the column was 
plotted against the concentration, typical frontal 
analysis curves (S. Cuarsson, Arkiv fiir Kemi. 
26A: no. 24, 1949) were obtained. This procedure 
provides information as to the homogeneity and 
structure of the polysaccharide. The glycogen 
fractions were further characterized by the end- 
group determinations based on periodate oxida- 
tion and by the absorption spectra of the iodine- 
treated preparations. 


Degradation of alpha-ketoglutaric, glutamic and 
citric acids. E. H. Mossacu, E. F. PHARES AND 
M. V. Lone (introduced by C. G. Kina). Biology 
Div., Oak Ridge Natl. Lab., Oak Ridge, Tenn. 
Isotopic tracer studies of the participation of 

alpha-ketoglutaric, glutamic and citric acids in 

various biological systems (now being carried 00 
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in this and other laboratories) have demonstrated 
the need for complete and convenient degradation 
procedures for these acids. The known degradation 
methods usually do not permit a unique deter- 
mination of the isotope concentrations of each 
separate position of the carbon skeleton and result 
in the determination of average values only for 
two or more carbon atoms. A new degradation 
procedure will be described which permits the 
measurement of the isotope concentration (spe- 
cific activity) of each carbon atom of alpha- 
ketoglutaric, glutamic and citric acids. The fol- 
lowing series of reactions was used: citric acid > 
alpha-ketoglutaric acid — glutamic acid — suc- 
cinic acid semialdehyde — butyric acid — propi- 
onic acid. The propionic acid was then degraded 
further by successive Schmidt reactions. This 
scheme therefore also affords a convenient step- 
wise degradation of butyric acid. Experimental 
details, proof of the procedure with compounds 
of known isotopic composition, and biochemical 
applications will be discussed. 


Heat inactivation of salivary amylase. JyTTE 
Muus. Dept. of Physiology, Mount Holyoke Col- 
lege, South Hadley, Mass. 

Crystalline salivary amylase was prepared from 
pooled human saliva by fractionation with acetone 
and salts. Three times recrystallized amylase was 
used in the experiments. The rate of heat inactiva- 
tion of the enzyme in buffers and in the presence 
of different preparations was determined. When 
previously denatured amylase was added to the 
native enzyme the rate of destruction was greatly 
decreased. Proteins such as crystalline ovalbumin 
had much less effect. The protective action of the 
denatured enzyme was also indicated by the de- 
crease in rate of reaction during inactivation. 
Some type of interaction between native and 
denatured enzyme rather than reactivation of 
the denatured amylase seems to account for the 
results. Boiled saliva and denatured partially 
purified amylase stabilized the crystalline amylase 
considerably more than could be accounted for 
on the basis of their amylase content. This would 
indicate that saliva contains some other sub- 
stance which stabilizes the amylase and which 
is carried through part of the purification process. 
In some cases it has been found extremely dif- 
ficult to rid the crystalline enzyme of stabilizer. 


Crystallization and properties of ‘direct’ and 
‘indirect’ bilirubin from human serum. VicToR 
A. Nassar. Dept. of Pediatrics, Johns Hopkins 
Univ., Baltimore, Md. 

Essentially the same procedure was used for 
both bilirubins. For the ‘direct,’ serum was ob- 
tained from cases with occlusion of the bile ducts, 
and for the ‘indirect’ from cases with hemolytic 
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jaundice, congenital bilirubinemia, jaundice of 
the newborn and from hematoma fluid. One ml. or 
more was used. The serum was brought down to 
pH 6.0 by 0.2 m phosphate buffer pH 6.0 and ex- 
tracted with ether, washed with water and ex- 
tracted with 0.01 m pyrophosphate buffer px 9.5. 
The ‘indirect’ was recovered almost quantita- 
tively; however, only a fraction of the ‘direct’ 
was recovered because of its poor solubility in 
ether. The pyrophosphate extracts of both biliru- 
bins contained no detectable protein and showed 
identical absorption maxima at 440 my; never- 
theless, the bilirubins still retained their origina! 
‘direct’ and ‘indirect’ van den Borgh reactivity. 
The ‘indirect’ extract was made ‘direct’ reacting 
by mild treatment with weak alkali at px 11. 
For crystallization of the ‘indirect’ the px of the 
extract was brought down dropwise to 7.6 with 
0.2 m phosphate buffer px 7.0 and cooled in the 
icebox. In one hour crystal formation began and 
was complete overnight. The ‘direct’ was more 
difficult. The pH was lowered to 7.2 very slowly 
over many hours and was left 24 hours in the 
icebox followed by gradual freezing. Crystals 
from ‘indirect’ extracts were mostly fine long 
needles sometimes arranged in rosettes. Occasional 
rhomboid plates appeared. From the ‘direct’ ex- 
tracts, crystals were thick short, rod shaped with 
blunt ends. 


Production of antibody to Welchii antitoxin that 
inhibits lecithinase activity of the corresponding 
toxin. Vicror A. Nassar. Dept. of Pediatrics, 
Johns Hopkins Univ., Baltimore, Md. 
Zamecnik and Lipmann (J. Exper. Med. 85: 

395, 47) showed that Welchii antitoxin is directed 

towards the enzymatic center of the toxin (lec- 

ithinase). An antibody formed against the re- 
active surface of the antitoxin might resemble 
the enzymatic center of the toxin sufficiently to 
inhibit its activity by competing for the sub- 
strate. Five rabbits were injected subcutaneously 
with refined Welchii antitoxin (Lederle), 330 anti- 
toxin u every 3 days for 6 doses. One rabbit gave 

a precipitin titer of 1:1,000,000. The others, 

1:10,000 or less. Serum from that rabbit con- 

sistently inhibited lecithinase activity 30% and 

12% during the first and second hour of incuba- 


.tion, respectively, as compared to normal serum. 


It did not inhibit aleohol dehydrogenase, d- and 
l-amino acid oxidase obtained from liver extracts. 
The other sera and those obtained from 4 rabbits 
immunized with B. Coli showed no inhibition of 
(toxin) lecithinase activity. When a booster dose 
was given to that rabbit with inhibiting serum, 
a large area of necrosis developed at the site. 
Ten ml. reaction mixture contained Lecithin 
0.5%, Calcium Chloride 0.005 m, Serum 1.0 ml., 
an amount of toxin to liberate no more than 200 
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phosphorus per hour, borate buffer 0.03 M pH 
7.3. Temperature 30°C. The enzyme activity was 
followed by measuring liberation of phosphoryl 
choline as acid soluble phosphorus. 


Properties and occurrence of a diphosphopyridine 
nucleotide-splitting enzyme from Neurospora. 
Atvin Nason (introduced by Natuan O. Kap- 
LAN. McCollum-Pratt Inst., Johns Hopkins 
Univ., Baltimore, Md. 

An enzyme from Neurospora crassa has been 
detected which hydrolytically cleaved DPN and 
TPN at the nicotinamide-riboside linkage. The 
enzyme has been purified 70 times from zinc 
deficient mats where it occurs at a 10-fold greater 
concentration than in normal tissues (NASON, 
Kapian anv Cotowick. J. Biol. Chem. In press). 
One mg. of the purified DPNase splits 3000 um 
of DPN per hour at 37°C. corresponding to a 
turnover number of about 5000. The enzyme has 
no clear-cut pH optimum and is active from pH 
3-9. Neither addition of various metals nor heavy 
metal binding agents affected activity. The pro- 
duction of one mole of acid, the appearance of 
one reducing group, the disappearance of the 
nicotinamide-riboside bond, the appearance of 
freé nicotinamide, and the isoltation of adenosine- 
diphosphate ribose as a reaction product indicated 
splitting to occur at the nicotinamide-riboside 
linkage. The enzyme is similar to brain DPNase 
in its specificity to a number of N-substituted 
pyridinium compounds, failing to attack nico- 
tinamide mononucleotide and nucleoside, and 
half- and fully-reduced forms of DPN. Nico- 
tinamide which markedly inhibits the animal 
enzyme has no effect on the Neurospora enzyme. 
The enzyme appears in elevated amounts (10- 
60-fold increase) not only in individual zine and 
biotin deficiencies but also in nitrogen deficiency, 
simultaneously with the disappearance of several 
other enzymes tested. Conditions necessary for 
restoring the enzyme pattern of deficient mats to 
normal will be described. 


Calculation of amount of sodium bicarbonate to 
be administered to patients in acidosis to bring 
to normal pH. SaMuEL NaTteE.son. Dept. of Bio- 
chemistry, Rockford Memorial Hosp., Rockford, 
Til. 

An equation is derived for calculating the 
amount of sodium bicarbonate to be administered 
intravenously to patients in acidosis to bring to 
normal pH as measured by the pH meter. mEq. of 
NaHCO; (M) to be administered per liter of 
extracellular fluid (per 5 kg. body weight) is 
calculated from the derived equation: M = 26 
(19.95 — y)/y + 1, where y = antilog (px of the 
patient — 6.1). If the patient is brought to pH 
7.4 and then urinates he will tend to go into 
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alkalosis unless saline is administered in amounts 
designed to correct chloride deficiency. 


| 7.00! 7.10! 7.20,7.307.40 
34.8 [23.3 [14.0 (6.22 0 
NaHCO; (gm.)........ 2.92) 1.96 1,180.52 0 
Na lactate equiv. (ml.) 

(1/6 M) 209 | 140 | 84 | 38| 0 


This table has been successfully used in children 
and adults suffering from severe acidosis with 
anuria. 


Blood px 


Role of phosphatase. W. F. Neuman, V. Dr- 
Srerano* ann B. J. Mutryan.* Dept. of Radia- 
tion Biology, Univ. of Rochester, Rochester, N.Y. 
Working on the hypothesis that ester phosphate 

is inhibitory to calcification in the absence of 

phosphatase, experiments of three basic types 
were carried out. In the first type of experiment, 
studies on rachitic bone slices demonstrated that 
ester phosphate does indeed inhibit calcification 
when phosphatase is inactivated. In conjunction 
with this, further experiments were performed to 
demonstrate the inhibition of the accretion of 
mineral by ester phosphate in a purely physical 
system. In experiments of the second type, radio- 
active glycerol phosphate was synthesized and 
shown to be adsorbed by the bone mineral. The 
third type of experiment demonstrated the com- 
plexing ability of ester phosphate for calcium. 
This was accomplished by the addition of varying 
amounts of calcium to a solution containing 
glycerol phosphate and sulfate. The foregoing 
experiments indicate that phosphatase has a three- 
fold role in the calcification process: 1) phospha- 
tase increases the concentration of free inorganic 

phosphate as first suggested by Robison. 2) 

Phosphatase increases the concentration of cal- 

cium by destroying ester phosphate, the complex- 

ing agent. 3) Phosphatase exerts a protective 
action by preventing the adsorption of ester 
phosphate which is inhibitory to the growth of 
the mineral crystal. (Based on work performed 
under contract with the U. S. Atomic Energy 
Commission at the University of Rochester 
Atomic Energy Project, Rochester, New York.) 


Incorporation of radioacetate into 17-hydroxy- 
corticosterone by adrenal cortex slices. E. D. 
Nretson, N. A. Drake anp W. J. HAInes 
(introduced by M. H. Kuizenea). Research 
Labs., Upjohn Company, Kalamazoo, Mich. 
When the incorporation of radioactive carbon 

from acetate into adrenal cholesterol was demon- 

strated by Srere et al. (J. Biol. Chem. 176: 829, 

1948) the question arose: would such carbon also 

enter the adrenal steroid molecule? Using essen- 

tially the same incubation conditions as in the 
above work, we have been able to show the in- 
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corporation of acetate carbon into 17-hydroxy- 
corticosterone. A total of 30 gm. of fresh hog 
adrenal cortex slices were incubated for two 
hours at 37.5°C. in Krebs Ringer bicarbonate 
solution which contained ACTH and CH;C"“02Na. 
One me. of C was used. The incubated solution 
and slices were extracted with acetone and the 
neutral hormone concentrate was obtained by a 
standard procedure: The hormone concentrate 
was subjected to paper chromatography according 
to the technique of Zaffaroni et al. (Science 111: 
6, 1950). Auto-radiograms indicated that there 
was radioactivity in the spot corresponding to 
17-hydroxycorticosterone (Kendall’s Compound 
F). Repeated chromatography in different sys- 
tems failed to separate the radioactivity from the 
compound F spot. There was also no separation 
of the 17-hydroxycorticosterone and radioactivity 
when known compound F was added, and when 
derivatives of the material were paper chromato- 
graphed. Hog adrenal brei, incubated under the 
same conditions, gave no indications of having 
incorporated radioactivity into any of the steroid 
molecules. (The early parts of this investigation 
were done with the advice and assistance of Dr. 
Austin M. Brues and Dr. William P. Norris of the 
Argonne National Laboratory, Chicago, Illinois.) 


Observations on respiration and phosphorylation 
with liver mitochondria of normal, hypo-, and 
hyperthyroid rats. HERMANN NIEMEYER,* Ros- 
ERT K. Crane,* Eucene P. KENNEDY* AND 
Fritz LipMaNn. Biochemical Research Lab., 
Massachusetts General Hosp., Dept. of Biological 
Chemistry, Harvard Med. School, Boston, Mass. 
Mitochondria suspensions were prepared by 

following essentially the method of Hogeboom 

and Schneider. Hypothyroid preparations were 
obtained from animals after 2-3 weeks’ interval 
from thyroidectomy. Hyperthyroid conditions 
were elicited by daily intraperitoneal injections 
of 1.5 mg. of thyroxin for 3-5 days. The QOz was 
measured with glutamate, magnesium, ATP, phos- 
phate, and fluoride at optimal concentrations. 

Under such conditions, hyperthyroid preparations 

showed a 30-50% increase in respiration, while 

athyroid preparations did show a small, barely 
significant depression against normal. No signifi- 
cant difference in P/O ratios could be detected. 

It was found during these experiments that nor- 

mal respiration is increased up to 50% by addition 

of a phosphate acceptor system, namely, hex- 
okinase plus glucose. Controls with glucose-6- 
phosphate, hexokinase, or glucose alone were 
hegative. This indicates a depression of the rate 
of hydrogen transfer by accumulation of phos- 
phorylated intermediaries. With thyrotoxic prepa- 
tations, this increase, due to the addition of 
hexokinase plus glucose was absent or diminished, 
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while athyroid preparations showed a definite 
but relatively small effect. The ATP-ase activity 
of our hyperthyroid and normal liver preparations 
did not differ. It may thus be that in the thyro- 
toxic preparation, a less pronounced backing up 
of phosphorylated intermediaries occurs. 


Kinetics of the transaminase reaction. ALFRED 
NISONOFF AND FREDERICK W. BaRNEs, JR., 
(introduced by W. M. Cuarx). Depts. of Medi- 
cine and Physiological Chemistry, Johns Hopkins 
School of Medicine, Baltimore, Md. 

With the glutamic-aspartic transaminase sys- 
tem, a study of enzyme behavior was begun by a 
systematic investigation of the variables involved 
in kinetic studies, by precision-measurements of 
initial rates of reaction under various conditions, 
and by the determination, with the aid of an iso- 
topic tracer, of the reaction rate at the equi- 
librium point. Precision was achieved by extended 
use of ultraviolet spectrophotometry as a means 
of measuring initial reaction velocity and by 
properly standardized mass spectrometry. Re- 
sults showed that: the spontaneous decomposition 
of oxalacetate is a first order reaction catalyzed 
by aspartic or glutamic acids. This confirms previ- 
ously reported work carried out under different 
conditions (BESSMAN AND LaYNE, Arch. Biochem. 
26: 25, 1950). The initial rate of reaction of a- 
ketoglutarate with aspartate increases continu- 
ously with increasing temperature between 13°- 
57°; energy of activation is 12,500 cal/mol; below 
27° there is a short period of delay at the start of 
each reaction; phosphate salts exhibit a striking 
catalytic effect, possibly indicating their direct 
mediation in the reaction. Mathematical analysis 
of velocity data obtained at various substrate 
concentrations fits the possibility of ternary com- 
pound formation involving enzyme and sub- 
strates. At equilibrium, the reaction rate is only 
one-fourth of that predicted from determinations 
of initial reaction velocities in either direction. 


Structure of coenzyme A. G. Davip NoveE.ut, J. 
DELAFIELD GreGoRY, RutH M. FLYNN AND 
Frank J. ScHMETzZ, JR. (introduced by Fritz 
LipMANN). Biochemical Research Lab., Massa- 
chusetts General Hosp., Dept. of Biological Chem- 
istry, Harvard Med. School, Boston, Mass. 
Three phosphate groups per mole of panto- 

thenic acid are found in our best preparations 

(75% pure) ; one appears to represent a mono-ester, 

while the two others are present in di-ester form, 

probably as a pyrophosphate bridge. With the help 

of the arsenolysis assay method for coenzyme A 

(Co A), it was discovered that prostate phospho- 

monoesterase inactivates Co A towards arsenoly- 

sis, while liver assay remained unaffected by such 
treatment. At the same time, prostate phospha- 
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tase liberates about one-third of the total phos- 
phate in Co A. The remaining two-thirds require 
intestinal phosphatase for liberation. The adenylic 
acid present in Co A appears to be adenosine-5- 
phosphate, which was liberated from Co A in 
rather good yield by the use of Kornberg’s potato 
pyrophosphatase and identified through Schmidt’s 
deaminase test. Furthermore, a pantothenic acid- 
containing fragment, free of adenylic acid, was 
isolated by paper chromatography, and, on addi- 
tion of ATP, was resynthesized to Co A in liver 
extracts. The sulfur component(s) linked in Co A 
to the carboxyl of pantothenic acid, has so far 
not been obtained in homogeneous form. At least 
part of it appears to be identical with the sulfur 
component in the Lactobacillus bulgaricus factor. 
The latter was identified by Snell and his group 
as a fragment of Co A. 


Dephosphorylation of adenosine triphosphate by 
homogenates and intracellular constituents of 
rat liver. ALEx B. Novixorr, LisELOTTE HECHT 
AND EsTELLE PopBeEr (introduced by Harry G. 
ALBAuUM). Depts. of Pathology and Biochemistry, 
Univ. of Vermont College of Medicine, Burling- 
ton, Vt. 

‘Lo elucidate the nature of the enzymes in rat 
liver which dephosphosphorylate ATP, intracel- 
lular components were separated by differential 
centrifugation of 0.88 m sucrose of H,O homoge- 
nates. ATP-dephosphorylation was then measured 
in the absence of added ions, in the presence of 
calcium ions and in the presence of magnesium 
ions. It was found that ATP-dephosphorylation 
by the nuclear fraction (free nuclei together with 
unbroken cells and free mitochondria) was stimu- 
lated equally by magnesium and calcium. On the 
other hand, ATP-dephosphorylation by the mito- 
chondrial fraction was markedly stimulated by 
magnesium but not by calcium. Since the mito- 
chondria possess about 65% of the total homoge- 
nate activity, magnesium is far more effective 
than calcium in stimulating the dephosphoryla- 
tion of ATP by the homogenate. The products of 
dephosphorylation by homogenate, nuclear frac- 
tion and mitochondria fraction were followed at 
intervals by the method of Hitchings which per- 
mits the simultaneous determination of ATP, 
adenosine dephosphate and adenosine monophos- 
phate in a sample. The results obtained will be 
discussed in terms of calcium and magnesium 
effects on the enzyme systems which may be in- 
volved. Experiments will also be described which 
demonstrate that, unlike the case of brain homoge- 
nates (Urrer, J. Biol. Chem. 185: 499, 1950), 
sodium ions have no stimulatory effect on ATP-de- 
phosphorylation by rat liver, both in the presence 
and absence of added magnesium or calcium ions. 


Crystallization of L(+) glutamic acid dehydrogen- 
ase from beef liver. James ALLEN OLSON 
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(introduced by CuristT1AN B. ANFINSEN). Dept, 

of Biochemistry, Harvard Med. School and Nail. 

Heart Insis., Natl. Insts. of Health, Bethesda, Md. 

Four kg. of fresh liver is homogenized with 3 
volumes of ice-cold .05m K-phosphate buffer pu 
7.4, and strained through a sieve. Ninety-five % 
ethanol is added slowly with stirring to 20% by 
volume (—8°C.) and the insoluble material centri- 
fuged off. The supernatant is brought to pu 5.8 
with 1m acetate buffer, px 4.6, the solution centri- 
fuged, and the precipitate taken up in 2 liters of 
.05m K-phosphate buffer, pH 7.4. The active 
material is precipitated again at pH 5.8 with 
acetate buffer, centrifuged, and the precipitate 
dissolved in 1 liter .05m K-phosphate buffer, px 
7.4. The solution is brought to 28% saturation 
with saturated Na2SO, solution (temperature > 
33°). The precipitate is discarded and the super- 
natant adjusted to 40% saturation. The resulting 
precipitate is dissolved in 100 ml. .05m K-phos- 
phate buffer, pH 7.4, brought to 28% saturation 
with Na2SO, solution, and stored overnight at 
+5°C. The crystalline enzyme precipitates as 
fine, colorless needles which can be stored for 
several weeks in 28% saturated Na2SO, at +2°C. 
with only a slight loss of activity. The protein is 
easily recrystallized from 28% saturated Na.S0O, 
solution. This preparation gives a single peak 
with a slight skew in electrophoretic studies over 
the pH range 6-9. In the ultracentrifuge, a single 
hyper-sharp peak is observed. Kinetic data on 
the enzyme will also be presented. 


Formation of fatty acids and cholesterol from 
radioactive acetate and glucose in rat heart, 
liver and hepatoma. Rosert E. Ouson, EMILY 
G. Hirscu anp Mary C. Jones (introduced by 
Hatvor N. CuristensEN). Dept. of Nutrition, 
Harvard School of Public Health, and Dept. of 
Biological Chemistry, Harvard Med. School, 
Boston, Mass. 

Slices of cardiac muscle and liver from fed and 
fasted rats and of hepatoma from rats fed azo 
dyes were incubated in a bicarbonate buffer with 
either C'4-carboxyl-labeled acetate at 10 mm/1. 
or with C'*-evenly-labeled glucose at 5 mm/I. for 
3 hours at 37°C. At the end of this period the 
reactions were stopped and the respiratory C'0: 
collected. Fatty acids and cholesterol were is0- 
lated from the total slice protein. All fractions 
were assayed for radioactivity. In liver slices 
from fed animals the rate of fatty acid synthesis 
from acetate was approximately 10 times that 
from glucose and the rate of cholesterol synthesis 
approximately 3 times that from glucose. The 
ratio of fatty acid activity to cholesterol activity 
varied from 1-5 in different experiments. The 
absolute rates varied roughly in proportion to the 
glycogen content of the liver. In liver slices from 
fasting animals both fatty acid and cholesterol 
syntheses were markedly depressed. In cardia¢ 
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muscle slices fatty acid synthesis were much less 
than in liver but approximately equal rates were 
obtained with acetate and glucose as substrate. 
Cholesterol synthesis in this tissue was negligible. 
Despite low glycogen levels hepatoma slices dem- 
onstrated fatty acid and cholesterol synthesis 
from acetate and glucose. The rate of synthesis of 
fatty acids from glucose in tumor equalled the 
highest rates obtained from acetate in normal 
liver. 


Nature of estrone conjugate in human pregnancy 
urine. IRVING ONESON* AND Saut L. CoHEN. 
Dept. of Physiological Chemistry, Univ. of Minne- 
sota Med. School, Minneapolis. 

Evidence is presented to the effect that a major 
portion of the estrone in human pregnancy urine is 
conjugated as the glucuronide rather than asthe 
sulfate. Three lines of experiments support this 
contention. Firstly, the estrone conjugate of late 
pregnancy urine cannot be concentrated by use of 
a modified Girard procedure which permits the 
concentration of estrone sulfate from aqueous 
solutions. Secondly, the partition coefficients of 
the urinary estrone conjugate between butanol 
and aqueous solutions differs markedly from that 
of estrone sulfate. Thus, while estrone sulfate is 
only negligibly removed from butanol solutions 
by aqueous alkalies, the urinary estrone conjugant 
is largely removed by a similar extraction. 
Thirdly, the conjugated estrone of human preg- 
nancy urine is almost quantitatively hydrolyzed 
by a preparation of calf spleen 6 glucuronidase 
under conditions which effect no hydrolysis of 
estrone sulfate. Estrone thus liberated from hu- 
man urine has been isolated in good yield. 


Influence of nitrogen mustard on in vivo sensiti- 
zation reactions. LEo Orris AND Herman N. 
Eisen (introduced by Norton NEtson). Inst. 
of Industrial Medicine, New York Univ.-Belle- 
vue Med. Center, New York City. 

A study was carried out on the influence of 
nitrogen mustard (HN-2) (methyl bis (B-chloro- 
ethyl) amine hydrochloride) on the appearance of 
such sensitization responses as delayed skin reac- 
tions and anaphylaxis in guinea pigs. HN-2, ad- 
ministered subcutaneously, 0.5 mg/kg. at 4-day 
intervals, produced a sustained leukopenia (about 
4000/emm.). After the first two HN-2 injections, 
the guinea pigs were sensitized by: 1) intracuta- 
heous injections of 2,4 dinitrofluorobenzene (DF); 
*) heat killed tubercle bacilli in paraffin oil; 3) 
2,4 dinitrophenyl- (D-) azo beef serum proteins 
given intraperitoneally in one experiment, and 
ovalbumin (Ea) given similarly in another experi- 
ment. After the seventh HN-2 injection, challeng- 
ing tests were performed as follows: 1) DF, applied 
Percutaneously; 2) P.P.D. intracutaneously; and 
3) one week later, intravenous injections of D-azo- 
La in the animals sensitized with D-azo-beef 
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serum, or Ea in the animals sensitized with Ea. 
The results were: 1) in HN-2 treated animals, DF 
reactions were intensely hemorrhagic, and 63% 
(24/38) were strongly positive; in sensitized con- 
trols the DF reactions were not hemorrhagic and 
only 20% (6/30) were strongly positive; 2) tu- 
berculin reactions were strongly positive in 8% 
(4/53) of HN-2 treated animals, and in 50% 
(15/30) of controls; 3) fatal anaphylaxis occurred 
in 70% (25/36) of the HN-2 treated animals and 
in 80% (12/15) of the controls. In sensitized ani- 
mals, nitrogen mustard, in the above dose, there- 
fore, induced a hemorrhagic reaction to DF, 
apparently intensifying this response, decreased 
(but did not abolish) the cutaneous response to 
tuberculin, and produced an eqtivocal reduction 
in anaphylactic fatality. 


N® studies on course of synthesis of niacin in 
Neurospora. C. W. H. Partrripce* anp Davip 
M. Bonner. Osborn Botanical Lab., Yale Univ., 
New Haven, Conn. 

Nutritional studies on a series of biochemical 
mutants of Neurospora have provided a basis for 
a biosynthetic scheme for the production of niacin 
from anthranilic acid via a single pathway in- 
volving tryptophan. To test the validity of this 
postulated scheme four biochemically and geneti- 
cally distinct Neurospora mutants were grown on 
N-labeled anthranilic acid or indole and the 
products, tryptophan and quinolinic acid, were 
isolated and analysed for N*. Quinolinic acid is 
known to be equivalent to niacin for this purpose. 
The ring nitrogen of tryptophan and of niacin was 
shown to be derived from indole and from anthra- 
nilic acid by the use of appropriate strains. It 
was found that alterations in growth conditions 
produced variations in the proportion of the nitro- 
gen of the end products which was derived from 
the respective added precursors. The possible 
reasons for this ‘leakage’ effect will be briefly 
discussed, with special reference to the peculiar 
behavior of strain 39401. This strain, while unable 
to initiate growth on anthranilic acid, was shown 
to convert added anthranilic acid to tryptophan 
in the presence of added niacin. The combined 
results of these experiments indicate that niacin 
is synthesized from anthranilic acid via indole and 
tryptophan. No evidence was found for the in- 
volvement of alternate pathways or cycles in 
niacin formation. It is therefore concluded that 
the above scheme represents the sole significant 
path of niacin synthesis in Neurospora. 


Nucleic acid content in relation to cell size in 
mature larval salivary gland of Drosophila me- 
lanogaster. ELIZABETH K. PATTERSON AND Mar- 
JORIE E. DACKERMAN (introduced by GERRIT 
ToEnnIEsS). Dept. of Genetics and Cytochemistry, 
Lankenau Hosp. Research Inst. and Inst. for 
Cancer Research, Philadelphia, Pa. 
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Using micromodifications of the trichloroacetic 
(Schneider) and perchloric acid (Ogur and Rosen) 
extraction procedures, desoxypentose (DNA) and 
pentose (PNA) nucleic acids were determined 
chemically in the larval salivary glands of Droso- 
phila melanogaster. An isogenic stock, giant apricot 
Oregon R, was used. Comparison was made of 4 
sizes of glands at the same physiological state, 
from male and female giant, and male and female 
non-giant 5-hour pupae. The means of the number 
of cells (150) do not differ significantly in the 4 
types of gland, cell size being the variable. The 
nucleic acid content can be correlated with 
changes in other chemical constituents resulting 
from growth of the cells to different sizes. It had 
been found previously (J. Gen. Physiol. 32: 623, 
1949) that the giant glands have twice the volume 
of the non-giants of the same sex; that they con- 
tain twice the alanyl-glycine (AG) peptidase and 
55% more nitrogen. The comparable nucleic acid 
determinations show a 30% greater content of 
PNA in the giant than in the non-giant glands and 
a 55% greater total phosphorus. No significant 
difference could be measured in the content of 
DNA (285 + 9 X 10-*yg/nucleus) in the 4 sizes of 
glands. In both giants and non-giants, phospho- 
rus and PNA are approximately } higher in 
the female glands than in the male, similar to 
the relationship already found for other consti- 
tuents. 


Paper chromatography of acetyl salicylic acid and 
its metabolites. W. D. Paui*, M. M. At-Hasa- 
IM1* anD J. I. Routu. Depts. of Medicine and 
Biochemistry, State Univ. of Iowa College of 
Medicine, Iowa City. 

Studies on salicylate metabolism have been 
primarily concerned with the level of salicylates 
in the plasma and urine following administration 
of aspirin or sodium salicylate. Metabolic products 
identified in the urine include salicyluric and 
gentisic acids and salicyl-glucuronides. Evidence 
for the presence of acetyl salicylic acid in the 
plasma and urine is yet inconclusive. To study the 
process of hydrolysis of aspirin in the body, a 
method of differentiating aspirin from its metabo- 
lites by paper chromatography has been de- 
veloped. Several solvent mixtures were studied in 
an attempt to obtain distinct Rs values for acetyl 
salicylic acid and its metabolites. Butanol 
saturated with water plus 2% by volume of glacial 
acetic acid proved satisfactory. Using this solvent 
with 2.5 x 40 cm. strips of Whatman no. 1 filter 
paper, R;’s of 1.0 for salicylic, 0.73 for acetyl 
salicylic, 0.70 for salicyluric and 0.55 for gentisic 
acids were found. Salicylic acid could readily be 
differentiated from acetyl salicylic acid by Ry 
values, by spraying with ferric chloride, or diazo- 
tized sulfanilic acid followed by sodium carbonate 
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solution. When these chromatograms were sprayed 
with p-dimethyl amino benzaldehyde and viewed 
under ultraviolet light, the compounds appeared 
as light yellow bands against a dark purple back- 
ground. When acetyl-1-C™ salicylic acid was 
chromatographed, all of the radioactivity was 
concentrated at an R; of 0.72. Plasma and urine 
from rabbits receiving acetyl-1-C salicylic acid 
exhibited radioactivity only in the acety] salicylic 
acid band. 


Influence of ammonia and urea upon L. 
acidophilus 4646. SHotom PEARLMAN AND 
Tuomas J. Hin (introduced by J. Munvz). 
Inst. of Pathology and School of Dentistry, West- 
ern Reserve Univ., Cleveland, Ohio. 

Growth and glycolytic activity of L. acidophilus 
4646 have been studied in relation to the reported 
inhibitory effects of ammonia and of urea upon 
this microorganism. Growth was retarded in nu- 
trient broth and in a special ‘synthetic’ medium 
when ammonia was added as the phosphate or 
citrate, if the initial px of the cultures was greater 
than 7.0. The inhibitory effect was relieved by 
potassium in both media, and by sodium in the 
‘synthetic’ broth. Cells remained viable after 
lengthy exposures. No inhibition was observed 
when ammonium chloride, sulfate, or acetate were 
substituted, above pH 7.0, nor with any ammonium 
salt tested below pu 7.0. The size of the inoculum 
was inversely related to the degree of inhibition. 
Growth was inhibited moderately by 3.6% urea, 
and completely by 6% urea, at initial px 7.5. In 
‘synthetic’ broth containing either ammonium or 
potassium phosphate, the includion of urea was 
without significant inhibitory effect until its final 
concentration approached 3%. Glycolytic activity 
of washed whole-cell preparations was studied in 
the Warburg respirometer, at pH 7.4. Ammonium 
and potassium phosphates were equally effective 
in depressing activity, but only at concentrations 
greater than 0.2 m. Glycolysis was inhibited com- 
pletely in 4 m urea, and only partially in lesser 
concentrations. Pre-incubation for 30 minutes 
with 4 urea reduced glycolytic activity by 60%. 
No measurable amounts of ammonia were pro- 
duced from urea during incubation with the cells 
for 3 hours. Because of the relatively high con- 
centrations required for inhibition, the findings do 
not support the hypothetical role of these com- 
pounds in controlling oral Lactobacilli. 


Isolation of allopregnanol-3(¢)-one-20 and preg- 
nanediol-3(a),20(«) from human placental ex- 
tracts. W. H. PeaRLMAN AND Emtty CeErceo.” 
Dept. of Biochemistry, Jefferson Med. College, 
Philadelphia, Pa. 
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Small quantities of these steroids were isolated 
from an acetone extract of 836 kg. of human pla- 
cental tissue. Identification of allopregnanol-3(g)- 
one-20 was based in part on elementary analysis of 
the free compound, the acetate, and the semi- 
carbazone acetate; pregnanediol-3(a),20(a) was 
identified by mixed m.p. determination and C,H 
analysis. A search was made for progesterone. A 
ketonie fraction (111.5 mg.) was obtained, which 
from its absorption maximum at 240 my, was 
estimated to contain 53 mg. of ‘progesterone;’ 
this measurement is not specific however for 
progesterone but is indicative of a, 8 unsaturated 
ketones. Chromatography of this fraction yielded 
a minute quantity of crystals (from methanol), 
m.p. 209°-211°, [a], + 248° + 22°(ethanol), 
rte 936 my, E 12, = 483. A non-crystalline 
eluate was also obtained, [a], + 148° + 4°(ethanol), 
tle 240 mp, E ne. = 441, Compare with 
progesterone, m.p. 128°, [a], + 192°, rs! 240 
mu, E im = 509. The presence of progestin in 
placentas has been demonstrated by bioassay by 
some investigators, although others have often 
obtained negative results. There is, however, other 
evidence that the placenta is intimately linked 
with progesterone metabolism and with the ex- 
cretion of pregnanediol in the urine. This study 
is being continued. Acknowledgments: We are 
indebted to Dr. R. H Barnes (Sharp and Dohme, 
Inc.) and to Dr. W. J. Haines (Upjohn Co.) for 
the placental extracts. This investigation was 
supported by research grants from the National 
Research Council, Committee on Research in 
Endocrinology and from the National Institutes 
of Health, U. S. Public Health Service. 


Coupling of hydrogen transport with phosphoryla- 
tion in E. coli extracts. G. B. Prncnot* anp E. 
Racker. Dept. of Microbiology, New York Univ. 
College of Medicine, New York City. 

Extracts of E. coli obtained by sonic disintegra- 
tion were studied for DPNH, oxidase activity by 
measuring the disappearance of DPNHz2 spectro- 
photometrically at 340 mu. The specific activity 
of extracts from cells grown in neopeptone broth 
was three-to fivefold that of cells grown in a 
defined media with glucose as carbon source. The 
oxidase activity of bacterial extracts was not 
inhibited by concentrations of KCN and BAL 
which markedly inhibited heart muscle prepara- 
tions of DPNH; oxidase. Coupling of phosphoryla- 
tion with oxidation was studied by trapping ATP 
(formed from ADP) with hexokinase and glucose, 
and measuring oxygen and phosphate uptake. 
Without added substrate there was some uptake 
of oxygen and phosphate, which was increased by 
the addition of alcohol or acetaldehyde and 
markedly accelerated by the addition of alcohol 
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and yeast alcohol dehydrogenase. With alcohol as 
substrate the P/O ration was 0.8 to 1.0, with acet- 
aldehyde about 1.5. Addition of acetate did not 
increase the oxygen uptake. Both oxygen and 
phosphate uptake were DPN dependent. Extracts 
kept frozen for 1 week were still capable of coupled 
phosphorylation. High-speed centrifugation (3 
hours at 18,000 R.P.M.) removed some of the 
activity but most remained in the supernatant. 
By treatment of the extracts with Dowex-1 Cl 
and fractionation with ammonium sulfate, a 
preparation was obtained which did not oxidize 
acetaldehyde but was capable of coupling alcohol 
oxidation with phosphorylation. A P/O ration of 
0.7 was obtained under these conditions. 


Enzymatic incorporation of C'* carbonate into 
acetoacetate in the presence of various sub- 
strates. G. W. E. Puaut (introduced by HENry 
A. Larpy). Dept. of Biochemistry, Univ. of 
Wisconsin, Madison. 

The incorporation of C carbonate into the 
carboxyl group of acetoacetate by rat liver homog- 
enate systems containing malonate varied con- 
siderably depending on the source of acetoacetate. 
The results obtained with the different substrates 
fell into four categories: 1) Pyruvate, crotonate, 
butyrate, caproate, heptylate, caprylate, and 
pelargonate led to a definite net formation of 
acetoacetate and an accompanying increased in- 
corporation of CO: into the carboxyl group of 
acetoacetate. 2) Net formation of acetoacetate 
was observed with pui-8-hydroxybutyrate and val- 
erate. However, very little or no radioactivity 
could be detected in acetoacetate produced from 
these substances. The lack of incorporation of C™ 
into acetoacetate generated from 6-hydroxybutyr- 
ate here is reminiscent of the failure of this com- 
pound to act as an intermediate in the oxidation of 
butyrate to acetoacetate. 3) Isovalerate led to a 
pronounced increase of the radioactivity of carbon 
1 of acetoacetate but did not cause a demonstrable 
net formation of this ketone body by homogenates. 
This phenomenon suggests that isovalerate yields 
a molecular fragment to which a large amount of 
CO, can be added to yield acetoacetate of very 
high specific activity. Coon has recently reported 
the incorporation of C“O, into the carbon 1 
position of acetoacetate derived from isovalerate. 
Experiments here with rat liver slices demonstrate 
a stoichiometric relationship between the conver- 
sion of the isopropyl group of isovalerate to aceto- 
acetate and the incorporation of C™ carbonate 
into carbon 1 of acetoacetate. 4) Neither an appre- 
ciable net production of acetoacetate nor a stimu- 
lation of C“ incorporation could be found with 
added 3-phosphobutanoate, leucine, valine, iso- 
butyrate, and isopropanol. 
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Attempts to identify a fraction isolated from an 
enzymatic digest of desoxyribonucleic acid. Jo- 
sEPH L. Potrrer*, K. D. Brown* anp M. Las- 
KowskKI. Dept. of Biochemistry, Marquette Univ. 
School of Medicine, Milwaukee, Wis. 
Desoxyribonucleie acid from calf thymus was 

prepared according to Hammarsten (Biochem. 

Zischr. 144: 383, 1924). It was digested with crystal- 

line desoxyribonuclease prepared according to 

Kunitz (Science 108: 19, 1948). The end products 

of the reaction were chromatographed under the 

conditions described by Cohn (J. Am. Chem. Soc. 

72: 1471, 1950). Dowex #1, Amberlite IR-400, and 

Amberlite IR-4B were used. In all cases only a 

small part of the total digest was eluted from the 

resin by means of dilute HCl at px 2.5. The frac- 
tions eluted under these conditions accounted for 

2-4% of the total phosphorus, and had a maximum 

absorption at about 270 mu. No free bases were 

detected in any of these fractions. Using the paper 
chromatographic technique of Carter (J. Am. 

Chem. Soc. 72: 1466, 1950) for resolution of nucleo- 

tides, at least three components were indicated. 

The Rf values found were 0.60, 0.73, 0.82 in alka- 

line phosphate, and 0.67, 0.76, 0.84 in acid phos- 

phate. On the basis of phosphorus content, the 
presence of nucleosides was excluded. 


Titration of a succinoxidase component by anti- 
mycin. V. R. Potter anp A. E. Reir.* McArdle 
Memorial Lab., Med. School, Univ. of Wisconsin, 
Madison. 

Further work has been done on the recently 
discovered antibiotic Antimycin, which virtually 
titrates an essential component of the succinoxi- 
dase system in rat tissue (cf. AnMAD, SCHNEIDER 
AND StronG, Arch. Biochem. 28: 281, 1950). The 
inhibitor is apparently quite specific and may have 
considerable value for enzyme studies. For a wide 
range of organs, an Antimycin concentration of 
about 8 X 10-8 g. causes 50% inhibition with an 
amount of tissue sufficient to give a succinoxidase 
activity of 100 ul. oxygen per 10 minutes, as 
measured by the usual homogenate technique in 
the Warburg apparatus at 38°C. Since the succin- 
oxidase content of tissues varies widely, this 
means that Antimycin titrates an enzyme com- 
ponent rather than non-specific tissue constit- 
uents. Antimycin appears to be slowly 
metabolized by liver homogenates, since a restora- 
tion of succinoxidase activity can be observed at 
critical levels of the inhibitor, if sufficient time is 
allowed. Antimycin has no effect on cytochrome 
oxidase or succinic dehydrogenase activity, indi- 
cating that Antimycin inhibits the Slater factor 
as currently defined. Antimycin (3 X 107 g.) 
completely inhibits the oxidation of all Krebs 
cycle substrates by rat liver homogenates (90 mg. 
liver in 3 ml.) in a system fortified with adenosine 
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triphosphate. However, with succinate, the initia] 
inhibition is progressively reversed as Antimycin 
is metabolized. Antimycin (4 X 1077 g.) has no 
effect on the anaerobic glycolysis of tumor tissue 
(30 mg. in 3 ml.). 


Serum bilirubin. Berry Kina Prorritrr* anp 
DempsiE B. Morrison. Dept. of Chemistry, 
School of Biological Sciences, Univ. of Tennessee, 
Memphis. 

In extending our studies on the factors affecting 
the diazotization of bilirubin (Federation Proc. 
8: 239, 1949) we have calculated the ratios of direct 
reacting to total bilirubin on the sera of 66 adult 
patients with jaundice. Included in this series were 
patients with cirrhosis, massive hepatic necrosis, 
hepatitis (recurrent, postoperative, and homolo- 
gous serum), metastatic carcinoma obstructive 
jaundice (cholecystitis, cholelithiasis, carcinoma, 
and atresia), and myelogenous leukemia. Serum 
bilirubin ranged from 1.5-27.0 mg. %. The average 
direct /total ratio was 0.73 (S.D. 0.075). Twelve 
samples of ‘jaundiced sera’ covering approxi- 
mately the above range of bilirubin were prepared 
by adding to pooled normal sera human bladder 
bile. Seven different samples of bladder bile were 
used. The average direct /total ratio for this series 
was 0.70 (S.D. 0.066). The ratios in the clinical and 
artificial series are not significantly different. 
There was no significant or consistent correlation 
between the clinical diagnosis or the degree of 
hyperbilirubinemia and the ratio of direct to total 
bilirubin. When bilirubin is diazotized in aqueous 
solution, at the pH and concentration of nitrate 
normally used, less color is formed than when 
diazotization is carried out in 50% methanol. 
This fact and the relative constancy of the direct/ 
total ratios indicate that only one form of bilirubin 
was present in the sera of these patients. 


Comparison of diphosphopyridine nucleotide 
(DPN) with desamino DPN in various enzyme 
systems. MayNnarp E. PuLLMAN (introduced by 
SrpNnEyY P. Cotowick). McCollum-Pratt Inst., 
Johns Hopkins Univ., Baltimore, Md. 

The recent finding of Kaplan et al., reported 
elsewhere in this volume, of an enzyme which 
deaminates DPN, made it of interest to compare 
the activity of desamino DPN with DPN in 
various DPN linked systems. Schlenk et. al. (Ber. 
71: 1471, 1938) using chemically prepared desamino 
DPN found that this compound was one-tenth as 
active as DPN towards yeast alcohol dehydro- 
genase. This observation was confirmed ; however, 
no difference in activity of these two compounds 
was observed toward purified horse liver alcohol 
dehydrogenase. When compared in the lactic 
dehydrogenase system, there again was no appar- 
ent difference in the rate of reduction of these 
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dinucleotides. In the acetaldehyde dehydrogenase 
system, prepared from beef liver as described by 
Racker (J. Biol. Chem. 177: 883, 1949), it was 
found that desamino DPN was one-seventh to one- 
tenth as active as DPN, depending on the con- 
centration of nucleotide. In all but the last 
mentioned system there was no apparent 
difference in the dissociation constant (K,) of 
these compounds. However, in the aldehyde de- 
hydrogenase system K, was approximately ten 
times as high for desamino DPN. Desamino DPN 
was more active than DPN in the diaphorase 
system of rat liver mitochondria. No difference in 
activity was observed in the rate of oxidation of 
reduced triphosphopyridine nucleotide by these 
compounds in an extract of Pseudomonas (Colo- 
wick et. al. this volume). Measuring the activity of 
potato pyrophosphatase towards DPN and  des- 
amino DPN revealed no apparent difference in 
the rate of the splitting of these nucleotides. How- 
ever, the Neurospora DPNase was one-fiftieth as 
active toward desamino DPN. 


Ratio of free to total prothrombin in various types 
of hypoprothrombinemia. ARMAND J. QuICK AND 
Ciara V. Hussey.* Dept. of Biochemistry, Mar- 
quette Univ. School of Medicine, Milwaukee, 
Wis. 

Experimental evidence has been obtained show- 
ing that in man, prothrombin in plasma exists 
partly free and partly inactive (prothrombino- 
gen). The one-stage prothrombin test determines 
specifically the active fraction. To estimate total 
prothrombin, platelet-poor native plasma (ob- 
tained by the use of silicone-coated apparatus and 
high centrifugation) is allowed to clot and the 
prothrombin of the serum determined. In the 
absence of platelets, little active thromboplastin 
is formed, therefore only a trace of prothrombin 
is consumed; but all of the prothrombinogen, 
under these conditions, is converted to active 
prothrombin. By determining the prothrombin of 
the serum, a quantitative estimate of the total 
prothrombin is obtained. In one type of congenital 
hypoprothrombinemia, only free prothrombin is 
reduced while the total is normal. This condition 
is hereditary and occurs in both sexes. In the 
second congenital type, which is also familial, 
both prothrombin and prothrombinogen are below 
normal, On giving dicumarol, the free prothrombin 
decreases first whereas no drop of prothrombino- 
gen may occur for several days. After a prolonged 
dicumarol therapy, an equilibrium between the 
free and total appears to become established. 
Occasionally a decrease of total prothrombin 
but a normal concentration of free prothrombin is 
observed in normal subjects. 
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Hydrolysis of hyaluronic acid by pneumococcal 
hyaluronidase. Maurice M. Rapport aNnp AL- 
FRED LINKER.* Dept. of Medicine, Columbia 
Univ. College of Physicians and Surgeons, and 
Edward Daniels Faulkner Arthritis Clinic, Pres- 
byterian Hosp., New York City. 

When hydrolysis of hyaluronic acid by pneumo- 
coccal hyaluronidase is complete, 50-75% more 
reducing sugar is formed than on completion of 
the hydrolysis by testicular enzyme. The action 
of pneumococcal enzyme on the product of testicu- 
lar enzyme action leads to a comparable increase 
in reducing power of the reaction mixture. These 
facts have heretofore been interpreted as indi- 
cating that pneumococcal enzyme split the sub- 
strate to monosaccharides, while the end-product 
of testicular enzyme action was a disaccharide. 
By the application of a recently developed analyti- 
cal method (Rapport, MEYER AND LINKER. J. Am. 
Chem. Soc. in press) it has now been found that 
monosaccharides are not formed on hydrolysis 
by pneumococcal enzyme. Chemical analysis of 
the isolated, amorphous final product shows it to 
be composed of equimolar quantities of acetylglu- 
cosamine and glucuronic acid. The free reducing 
group is on the amino sugar residue. The specific 
rotation is negative. These properties are the same 
as those observed for the product of testicular 
enzyme action. However, the reducing power of 
the pneumococcal enzyme product is much higher 
than that of the testicular enzyme product, its 
migration on a paper chromatogram is much faster 
and it is completely eluted from the carbon column 
by 15% ethanol. These properties are in close 
accord with those attributable to a disaccharide. 
Pneumococcal hyaluronidase hydrolyzes hyalu- 
ronic acid more rapidly than it hydrolyzes the 
product formed by testicular enzyme. This obser- 
vation indicates that the mechanisms of action of 
pneumococcal and testicular hyaluronidase are 
different. (This work is supported by the Helen 
Hay Whitney Fndn.) 


Nitrogen metabolism of hogs infected with hog 
cholera virus. ELwoop Reser,* C. K. WuitTE- 
HAIR* AND RopertT MacVicar. Oklahoma Agri- 
cultural Exper. Station, Stillwater. 

The effect of virus disease on nitrogen metabo- 
lism of swine has been investigated using hog 
cholera virus. Animals were fed a semi-purified 
ration supplemented with minerals and vitamins 
from 2 days of age. Preceding the innoculation 
with hog cholera virus, casein, acidhydrolyzed 
casein supplemented with methionine and cystine, 
or zein-gelatin combinations were used as protein 
sources. Animals were infected by injection of a 
virulent source of virus and nitrogen equilibrium 
determined during the ensuing period. Animals 
receiving an adequate dietary protein died within 
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4-6 days with typical symptoms and lesions of 
acute hog cholera. Nitrogen balance throughout 
the course of the infection was positive in four out 
of five cases. Animals fed acid-hydrolyzed casein 
or zein-gelatin rations for some time prior to 
innoculation were not as acutely affected, and 6 
out of 8 animals recovered. Animals succumbing 
showed a more chronic symptomatology, lived 
over twice as long, and had milder gross tissue 
changes. No differences between infected animals 
and corresponding controls with respect to the 
following was observed: hemoglobin; plasma pro- 
tein; plasma tryptophan; riboflavin, niacin and 
pantothenic acid content of liver. Tissue gluta- 
mine levels were not elevated in the infected 
animals, tending to confirm the observed positive 
nitrogen balance. A moderate leukopenia was 
noted in the infected animals. 


Effect of transplanted tumors on the nucleic acid 
content of mouse tissues. D. V. N. Reppy* anp 
Lreopotp R. Crerecepo. Dept. of Biochemistry, 
Fordham Univ., New York City. 

A quantitative study of nucleic acids was carried 
out during the development of transplanted 
Crocker sarcoma 180, and melanoma (S-91), in 
mice uf the dba strain. Tumor, liver, lung, kidney, 
and spleen were analyzed at one-week intervals 
for pentose nucleic acid (PNA) and desoxy- 
pentose nucleic acid (DNA). In the case of the 
animals with the transplanted sarcoma the nu- 
cleic acid content of liver, kidney and lung sharply 
increased at the end of 3 weeks, while the slow- 
growing melanoma had a similar effect on the 
host after 6 weeks. The maximum increase of 
nucleic acids over the normal in various tissues 
was as follows: PNA-liver, 50%; lung, 64%; 
kidney, none; DNA-liver, 36%; lung, 86%; kid- 
ney, 65%. In either case spleen values remained 
unaltered. The ratio PNA/DNA, which is approxi- 
mately unity in the initial stage falls to a low 
value of 0.53 in a 9-week-old-melanoma. Caspers- 
son and Santesson (Acta Radiol. Suppl. 46: 1, 
1942) interpreted similar results as due to a drop 
in PNA of the necrotic portion. However, we have 
found that both PNA and DNA show a gradual 
drop not only in the necrotic, but also in the non- 
necrotic part of the tumor. The 3rd week values 
of 57 mg/gm. dry tissue for PNA, and 55 mg/gm. 
dry tissue for DNA dropped to 23 and 44, respec- 
tively, at the end of 9 weeks. The necrotic part of 
the same melanoma showed the corresponding 
values of 17 and 31 per unit weight of dry tissue. 
(Aided by a grant from the Damon Runyon Me- 
morial Fund). 


Electrophoretic studies of human serum albumin 
at pH 4.5. Joun G. REINHOLD AND LOGAN 
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Gitman.* Pepper Lab. of Clinical Medicine, 

Hosp. of Univ. of Pennsylvania, Philadelphia. 

The two components detected in human serum 
albumin subjected to electrophoresis in sodium 
acetate-sodium chloride buffer of pu 4.5., have 
been studied. One, almost stationary at the start- 
ing boundary comprises 50-70% of the total 
albumin, the other constituting the remaining 
area, migrates toward the anode. Their counter- 
parts may be identified in serum under the same 
conditions. Further analysis indicates that the 
stationary component consists of albumin electro- 
phoretically homogeneous at pH 8.6. The possi- 
bility that the second component is an artefact. 
has been excluded. The relative amounts of the 
two albumin components have been studied in a 
number of pathological conditions. Some evidence 
of characteristic variations has been obtained. 


Hydrogenation of polyunsaturated fatty acids by 
the ruminant. RayMonp REIsER (introduced by 
KENNETH A. KUIKEN). Texas Agricultural and 
Mechanical College System College Station. 

The body fats of sheep and cattle contain very 
small quantities of linolenic acid even on a grass 
ration containing considerable quantities of this 
acid, while non-ruminants (horses) on the same 
regime deposit appreciable amounts. In order to 
test the hypothesis that this difference may be 
due to hydrogenation of the linolenic acid by 
bacterial action in the rumen, rumen contents 
were incubated with emulsions of linseed oil. 
After 4 days of incubation the linolenic acid con- 
tent of the fat of the rumen contents—linseed oil 
mixture was reduced from approximately 30% to 
approximately 5%. Linoleic acid increased pro- 
portionately, but the other acids remained un- 
changed. Autoclaved controls underwent no 
hydrogenation. 


Bioassay procedure for the unidentified dietary 
factor related to xanthine oxidase. Dawn A. 
RIcHERT* AND W. W. WESTERFELD. Biochemis- 
try Dept., Syracuse Med. College, Syracuse, N.Y. 
Feeding weanling rats a purified diet containing 

0, 2, 5, 10 or 15% liver residue gave progressively 

increasing levels of intestinal xanthine oxidase 

activity that ranged from 6-33 Cmm 02/20 min/283 
mg. This intestinal response provided a satisfac- 
tory biosssay curve for the unidentified dietary 
factor related to xanthine oxidase. The liver 
residue could be added to a 21% casein diet at the 
expense of glucose or it could be incorporated in 
diets containing a constant total protein content 
of 31%. The diets could be fed directly to weanling 
rats for 2 weeks, or the intestinal enzyme could 

first be depleted by feeding a purified diet for 1-2 

weeks, and the test diets then fed for 2 or 7 days. 

Relatively small differences in the bioassay curve 
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were produced by such variations. The following 
were good sources of the unknown factor: kidney, 
liver residue, spleen, aureomycin mash, soy bean 
four, cerophyl, and buttermilk. Duodenum and 
milk were moderate sources, while heart, pancreas 
and yeast were poor. Crystalline aureomycin was 
weakly positive or negative. All of the pure vita- 
mins including folic acid, xanthopterin and By: 
were negative. Cystine and methionine were nega- 
tive. Purified xanthine oxidase from cream or 
skim milk was positive. Based upon distribution 
the possible identity of this factor with Ershoff’s 
antithyrotoxic factor is indicated. 


Concentrative uptake of glycine and alanine by 
erythrocytes. Tuomas R. Riaes,* Hatvor N. 
CHRISTENSEN AND Nancy E. Ray.* Dept. of 
Biochemistry and Nutrition, Tufts College Med. 
School, Boston, Mass. 

Nucleated duck erythrocytes contained three to 
five times as high a concentration of apparently 
free glycine as the plasma. Most, if not all, of this 
glycine diffused out when the cells were washed 
for several hours with a number of changes of 
saline. No glycine-binding could be detected by 
equilibrium dialysis of a hemolysate prepared by 
freezing and thawing. The same applied to the 
alanine and glycine of human erythrocytes. When 
duck erythrocytes were suspended in saline 
concentration gradient, the increase of the cellular 
level being greater than the extracellular; with 
varying glycine levels the concentration gradient 
remained approximately constant at 2 mg. glycine 
N per 100 gm. water. At extracellular concentra- 
tions below those of plasma, the distribution ratio 
rather than the gradient tended toward constancy. 
The uptake was maximal at about 38°, much lower 
gradients being obtained at 25° or 50°. When blood 
was refrigerated, glycine passed out of the cells 
into the plasma, but upon incubation the glycine 
was taken up again by the cells. The uptake was 
partially inhibited by oxygen lack, but was sur- 
prisingly resistant to certain respiratory enzyme 
inhibitors, notably cyanide. The assimilative proc- 
ess was inhibited when half of the sodium of the 
medium was replaced by potassium ion. Concen- 
trative uptake was also observed for glycine and 
L-alanine with the human erythrocyte. p-alanine 
was taken up very little if at all. 


Glutamic acid decarboxylase in brain. EvcEeNns 
RoBpeRTs AND SAM FRANKEL.* Wernse Lab. of 
Cancer Research, Washington Univ. School of 
Medicine, St. Louis, Mo. 
y-Aminobutyrice acid, which is. present in the 

free form in large amounts in brain, is formed by 

a-decarboxylation of glutamic acid by an en- 
zyme which is present in brain in uniquely high 
concentrations. The enzymatic activity was dem- 
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onstrated in homogenates and acetone powders. 
The enzyme behaves like a typical decarboxylase, 
requiring pyridoxal phosphate as coenzyme and 
being inhibited by semicarbazide and hydroxyla- 
mine. Conditions were established for manometric 
assay in which the reaction was of zero order and 
the activity was proportional to the quantity of 
enzyme employed. The px optimum of the enzyme 
from mouse brain was found to be between 6.4 and 
6.5. The Michaelis-Menten constant was estimated 
to be 6.4 X 10-3 m. Of a large number of amino 
acids and amino acid derivatives tested, only L- 
glutamic acid was decarboxylated by the enzyme. 
Pyridoxal phosphate was highly specific as a co- 
enzyme, pyridoxal, pyridoxine, 4-desoxypyridox- 
ine, 4-methoxymethylpyridoxine, and pyridoxa- 
mine being inactive in the system. Experiments 
with the decarboxylase as a test system showed 
that synthesis of codecarboxylase takes place 
when pyridoxal and ATP are added to a homog- 
enate of fresh brain in the presence of fluoride. 
By measuring the activity of homogenates of rat 
brain in the presence and absence of added co- 
enzyme, it was shown that the glutamic acid 
decarboxylase activity of pyridoxine-deficient ani- 
mals was only one-half that found in the controls, 
although the quantity of apoenzyme was not 
reduced. Refeeding of pyridoxine produced a rapid 
return of the decarboxylase activity to normal. 


Influence of adrenal cortex on serum and liver 
protein regeneration in the partially-hepatecto- 
mized rat. SipNEY Roserts. Dept. of Physiologi- 
cal Chemistry, School of Medicine, Univ. of 
California, Los Angeles. 

Alterations in the serum protein pattern occur- 
ring during the first few days after partial removal 
of the liver in the rat have been reported earlier 
(RopeRtTs AND WuiTe. J. Biol. Chem. 180: 505, 
1949). In an extension of these studies, the in- 
fluence of the level of adrenal cortical activity on 
this phenomenon was investigated. The untreated 
animal exhibited a decline in total serum protein 
concentration for about 24 hours following partial 
hepatectomy. After this time, there was a gradual 
return to a normal level. In rats adrenalectomized 
4 days before hepatectomy, the serum protein 
levels fell much more rapidly and in a more sus- 
tained fashion. Chronic treatment of similar ani- 
mals with ACTH prior to and following partial 
hepatectomy almost completely prevented these 
changes. Electrophoretic analyses revealed a de- 
cline mainly in albumin and a:-globulin in the 
control group, a more generalized fall in albumin 
and all the globulins in the adrenalectomized 
group, and a redistribution of albumin and globu- 
lin levels in the ACTH-treated animals. The 
differences in serum protein regeneration were 
well correlated with the rate of early liver regen- 
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eration in the three groups of rats. This rate was 
greatest in the ACTH-treated animals and least 
in the adrenalectomized animals. 


Influence of adrenal cortex on the aerobic metabo- 
lism of normal and malignant lymphoid tissue. 
SripnEyY Roserts AND ABRAHAM WHITE. Dept. 
of Physiological Chemistry, School of Medicine, 
Univ. of California, Los Angeles. 

Investigations have been carried out on the 
effects of the adrenal cortical secretions on the 
aerobic metabolism in vitro of normal lymphoid 
tissue and lymphosarcomata of CBA mice and 
Sprague-Dawley rats. The following biochemical 
processes have been followed: oxygen con- 
sumption, glucose utilization, lactic acid produc- 
tion, release of protein, amino acids, and inorganic 
phosphate. The release of protein to a serum 
medium by normal and malignant rat lymphoid 
tissue was directly correlated with the level of 
adrenal cortical activity in the animal supplying 
the tissues. Electrophoretic analyses revealed 
that the protein released in all cases traveled with 
the electric mobility of 6-globulin; albumin dis- 
appeared from the serum medium coincidentally. 
The disappearance of albumin was greater in 
incubates of tumor tissue than of normal lymphoid 
tissue. None of the other metabolic processes 
measured were affected by the adrenal cortical 
secretions in normal lymphoid tissues of rat and 
mouse. However, surviving lymphosarcoma tissue 
from rats pretreated with ACTH exhibited an 
increased rate of glucose utilization and a decline 
in release of amino acids. These differences were 
not associated with a change in total oxidative 
metabolism in the tumor tissue. 


Microdetermination of phospholipids and sphingo- 
lipids in brain. Ett Rospins* anp O.iver H. 
Lowry. Depis. of Pharmacology and Neuropsy- 
chiatry, Washington Univ., St. Louis, Mo. 

In connection with a study of the quantitative 
histochemistry of brain, relatively simple and 
rapid micromethods are being elaborated for the 
measurement of cephalins, lecithin, sphingomye- 
lin, and total sphingolipids in 25 ug. of brain (less 
than one ug. of a particular lipid). The lipids are 
extracted from TCA precipitates, in tubes of 2 
mm. bore, with buffered alcohol and isopropyl 
ether (total volume of solvents approximates 0.05 
ml.). The Schmidt method for quantitative sepa- 
ration of sphingomyelin from other phospholipids 
has been adapted for smaller scale work by ex- 
traction of the cold-alkali hydrolysate (0.01 ml.) 
with octanol (0.01 ml.) instead of by precipita- 
tion with TCA. The sphingomyelin is measured 
directly by the P of the octanol extract. The total 
cephalins are determined colorimetrically by 
treating the aqueous phase with fluorodinitroben- 
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zene (FDB). This forms the dinitropheny] deriyg. 
tives of those lipids which contain primary amino 
groups. (Alternatively, cephalins may be meas. 
ured on the unhydrolyzed lipid extract without 
sphingomyelin removal.) Lecithin is ca'culated 
from the P of the aqueous phase after subtracting 
the P attributed to the cephalins. (A modification 
of the Fiske-Subbarow phosphorus method per. 
mits measurement of 0.005 ug. P.) The method for 
total sphingolipids (still in process) involves 6 x 
HCl hydrolysis of the octanol extract, and reaction 
of the freed amino groups with FDB. The sim. 
plicity of the proposed microprocedures possibly 
recommends them for use in lipid studies ona 
macro scale. (Supported in part by a USPHS 
Fellowship (NIMH), and an American Cancer 
Society Grant.) 


Deamination of amino acids by Brucella. W. G. 
RoessterR, F. A. LEonarRpD AND L. H. Grar 
(introduced by C. R. Brewer). Camp Detrick, 
Frederick, Md. 

Conway microdiffusion equipment and the War- 
burg apparatus have been employed in studies on 
the deamination of amino acids by resting cells of 
the Brucella suis, melitensis, and abortus species. 
The avirulent strain of B. abortus (A19) was less 
active in deaminating amino acids than the other 
species tested. B. suis attacked the guanido group 
in arginine and the e-amino group in L-lysine. 
The rate of deamination of t-arginine B. suis 
was linear until approximately 75% of the nitro- 
gen was converted to ammonia, indicating that 3 
out of the 4 nitrogens in arginine were deaminated 
at a constant rate. Studies on the deamination of 
DL-ornithine indicated that it was attacked. Urea 
was rapidly and completely deaminated. These 
data indicate that the residue from the deamina- 
tion of arginine probably contains the 6-amino 
group. Glycine, valine, proline, histidine, serine, 
tryptophane, glutamic acid, leucine, asparagin, 
phenylalanine, isoleucine, and tyrosine were also 
deaminated by B. suis. Attempts to identify the 
products of deamination of amino acids by 
chromatography and by the preparation of de- 
rivatives are reported. 


Utilization of purine nucleotides for nucleic acid 
synthesis by the rat. Paut M. Ro. anp Irv- 
ING We.iky.* Sloan-Kettering Inst. for Cancer 
Research, New York City. 

Ribonucleotides were isolated from an alkaline 
hydrolysate of yeast nucleic acid which had been 
labeled biosynthetically with N%. The separation 
was accomplished by precipitating the purine 
nucleotides with Cut+*+ and HSO-. The adenylic 
and guanylic acids were separated by means of 
the differential solubility of their barium salts 
and the pyrimidine nucleotides were fractionated 
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by precipitating cytidylic acid with phosphotung- 
stic acid. The labeled purine nucleotides were 
administered, parenterally, to adult Sherman 
strain rats at a level of 0.4 mm/kg/day for 3 days. 
Sodium nucleates were isolated from the viscera 
of the animals. These were treated with 1N 
NaOH to hydrolyze the PNA. The DNA was 
recovered by acid precipitation according to a 
modification of the Schmidt and Thannhauser 
procedure and PNA nucleotides were precipitated 
as barium salts. Each fraction was hydrolyzed 
with perchloric acid and the purines and pyrimi- 
dines were separated by the use of a column of 
Dowex-1 ion-exchange resin. It was found that 
3% of the adenine and 1% of the guanine, but 
practically none of the pyrimidines of the PNA, 
had been formed from the injected adenylic acid. 
Following the administration of guanylic acid it 
was found that 2% of the guanine but none of the 
adenine or pyrimidines of the PNA had been 
derived from the injected nucleotide. There was 
not more than a trace of incorporation of adenylic 
or guanylic acids into the DNA. 


Specificity of hemolytic reaction in tocopherol- 
deficient erythrocytes. CATHARINE S. RosE* anp 
Paut Gyoérey. Nutritional Service of Dept. of 
Pediatrics and Gastro-intestinal Section of Med. 
Clinic, School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

Red blood cells of vitamin E-deficient rats are 
hemolyzed by dialuric acid. Alpha tocopherol, 
whether it has been fed to the rat or incubated 
with the blood cells in vitro protects them against 
hemolysis. (Blood 5: 1072, 1950). Various sub- 
stances have been studied with respect to their 
protective or hemolytic effect in this reaction. In 
vitro, protection was afforded by beta, gamma and 
delta tocopherols, highly substituted hydroquin- 
ones and estrogenic substances. Jn vivo, only the 
tocopherols gave demonstrable protection. In 
both cases alpha was the most active of the 
tocopherols, followed successively by beta, gamma 
and delta, the ratio of the activities being, in 
vivo 1: 0.1 : 0.04 : 0.03 and in vitro 1: 0.3: 0.2: 
0.15. During the autoxidation of dialuric acid 
hydrogen peroxide is formed. To determine 
whether this might be the actual hemolyzing 
agent catalase was added to the in vitro system. 
Hemolysis was prevented by active but not by 
heated catalase. Hemolysis of normal blood by 
hydrogen peroxide has been reported (Buu, 
Physiol. Rev. 12: 23, 1982). The present studies 
show that the hemolyzing activity is directly 
related to the tocopherol content of the erythro- 
cytes. Under the same experimental conditions 
tocopherol-deficient cells were almost completely 
hemolyzed while those with an adequate content 
of tocopherol were protected. Under these same 
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conditions erythrocytes of normal human adults 
were protected while those of new-born infants 
showed hemolysis up to 50%. 


Changes in concentration and type of hepatic 
alkaline phosphatase due to dietary deficiency 
and regeneration. Orro RosENTHAL, JAMEs C. 
Fauu* aNd Epwin J. WeEtts.* Harrison Dept. 
of Surgical Research, School of Medicine, Univ. 
of Pennsylvania, Philadelphia. 

It was previously reported by us (Federation 
Proc.) 9: 220, 1950) that the alkaline phosphatase 
content of rat liver increases on protein depletion. 
We have now observed that we have been dealing 
with two alkaline phosphatases probably corres- 
ponding to the phosphatases I-and II of Cloetens 
(Enzymologia 6: 46, 1939) and characterized by 
differential sensitivity to magnesium activation 
and cyanide inhibition. The present experiments 
were done upon liver tissue and plasma from nor- 
mal protein-fed, or 7 days fasted rats, animals one 
day after partial hepatectomy, and 2 weeks pro- 
tein-depleted groups. The percentage of phos- 
phatase II, i.e. of the cyanide-sensitive portion 
of the total alkaline phosphatase activity at 
optimal mg.-concentration was as follows: plasma 
(all groups) 94; liver (normal or fasting) 29; liver 
(protein depletion or regeneration) 62. In protein 
depletion as well as after partial hepatectomy 
there was a striking rise in phosphatase II 
accounting entirely for the increased phosphatase 
activity of depleted liver, and largely, though 
not exclusively, for the increase during regenera- 
tion. Since phosphatase II is apparently the 
major component of plasma phosphatase it seems 
possible that the latter accumulates in the liver 
whenever its supply with the blood is less reduced 
than the effective liver mass. This does not occur 
in fasting where both components of liver phos- 
phatase decrease proportionally to the hepatic 
protein. (This work was done under contract with 
the Dept. of the Army.) 


Phosphorus compounds in peripheral nerve during 
wallerian degeneration. R. J. Rossiter, J. E. 
Locan* ano W. A. MANNELL.* Dept. of Bio- 
chemistry, Univ. of Western Ontario, London, 
Canada. 

The wet weight and the concentration of total 
phosphorus, acid-soluble phosphorus, lipid phos- 
phorus and desoxypentosenucleic acid phosphorus 
(method of Schmidt and Thannhauser, J. Biol. 
Chem. 161: 83, 1945) were determined in the de- 
generating sciatic nerve of a series of 21 cats at 
intervals of time from 2 to 96 days after nerve 
section. The intact nerve of the opposite 
side served as a control. The wet weight and lipid 
phosphorus followed a course previously de- 
scribed from this laboratory (Biochem. J. 45: 500, 
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1949). The concentration of acid-soluble phos- 
phorus remained unchanged for the first 4 days 
after the nerve section and then rose sharply to a 
maximum at 8 days, which was maintained until 
16 days. By 32 days the concentration of acid- 
soluble phosphorus had commenced to fall and 
by 96 days it was less than in the control nerves. 
The concentration of desoxypentosenucleic acid 
changed little during the first 2 days, but it then 
rose sharply, reaching a maximum in the 16- to 
32-day period. By 96 days the concentration had 
fallen, but it was still greatly in excess of the 
control values. Total nucleic acid, pentosenucleic 
acid, desoxypentose-nucleic acid and ‘phosphopro- 
tein’ were also determined by the method of 
Schneider (J. Biol. Chem. 161: 293, 1945) and 
pentose-nucleic acid was determined by the 
method of Schmidt and Thannhauser. There are 
reasons to believe that in tissue from the nervous 
system all these figures represent an overestimate. 
The results are discussed in relation to Schwann 
cell proliferation and macrophage infiltration in 
degenerating nerve. 


Free amino acids and other ninhydrin positive 
substances in rapidly growing tissues of the 
rabbit. GEorcE RovuseR AND Garson H. TisuH- 
KOFF (introduced by Eimer Srotz). Depts. of 
Biochemistry and Pharmacology, School of Medi- 
cine and Dentistry, Univ. of Rochester, Rochester, 
es 
Paper chromatographic studies have shown that 

tumor and embryonic tissues have a similar free 

amino acid pattern. For this reason, it seemed 
desirable to compare these tissues with normal 
adult rapidly growing tissue. Polymorphonuclear 
leucocytes (from peritoneal exudates) and lym- 
phocytes were studied by two dimensional paper 
chromatography after treatment of the homogen- 
ized tissue with 78% alcohol. The chromatograms 
were very much like those for tumor and embryo 
tissue. The absence of the essential amino acids 
and the presence of glutamic acid, underglutamic 
acid, alanine, valine, leucine, aspartic acid, glu- 
tathione, taurine and an unidentified phosphorus 
containing nitrogen compound is the characteris- 
tic pattern. In addition beta alanine, glutamine 
and serine occur in smaller quantity. Intestinal 
mucosa, a rapidly growing tissue, was also found 
to follow this pattern quite closely. The liver 
shows some deviation, although it follows the 
pattern in general. The phosphorylated com- 
pounds in the chromatograms were studied by 
administering P®? to an animal before removing 
the appendix (lymphocytes). The chromatograms 
were developed with ninhydrin and an autoradio- 
graph was made. The substance underglutamic 
was isolated using P® and shown to be ethanol- 
amine phosphoric acid in confirmation of the work 
of Awapara et al. (J. Biol. Chem. 183: 545-548). 
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The presence of ethanolamine phosphoric acid 
and the as yet unidentified phosphorylated nitro- 
gen compound indicate that phospholipid frag. 
ments may also be characteristic for rapidly 
growing tissue. 


Intense reducing system of rabbit polymorpho- 
nuclear leucocyte. GeorcE Rovussr (introduced 
by ALEXANDER Dounce. (Dept. of Biochemistry, 
School of Medicine and Dentistry, Univ. of Roches- 
ter, Rochester, N. Y. 

A system that reduces indophenol dyes aero- 
bically and anaerobically is more intense in the 
polymorphonuclear leucocyte than in _ other 
tissues. The system is so pronounced that cyto- 
chrome oxidase cannot be assayed by the method 
of Smith and Stolz (J. Biol. Chem. 179: 891-902, 
1949) which can be used for other tissues. Ho- 
mogenizing the cells lowers the reducing intensity 
to about one-tenth that of intact cells. The in 
vitro degeneration of this reducing ability in the 
intact cell at 37°C. has been studied using cells 
collected from the peritoneal cavity by the method 
of de Haan. The cells were suspended in an iso- 
tonic solution of sodium chloride, phosphate buffer 
(pH 7.4) and heparin. The reducing ability was 
measured quantitatively by following in the Klett 
colorimeter the reaction rate of a suspension 
containing approximately 10,000 cells/mm.’ The 
reducing ability declines to a stable value of 
5-10% of the original in 25-30 hours and follows 
a straight line course when reducing ability is 
plotted against time. Morphologically there is 
clumping and disintegration of the cells as the 
reducing ability declines. At 5°C. the system 
declines to a minimum value in about 50 hours. 
Centrifugation at speeds ordinarily used in blood 
cell separations has little or no effect on the 
disappearance of the reducing system. Studies 
are in progress to determine the effect of x-ray 
irradiation upon the system. 


Phosphorolysis of nicotinamide riboside. Joun W. 
RoweEn* AND ARTHUR KorRNBERG. Natl. Insts. of 
Health, Bethesda, Md. 

An enzyme has been purified from extracts of 
beef liver acetone powder which catalyzes the 
phosphorolytic cleavage of nicotinamide riboside 
according to the equation: nicotinamide ri- 
boside+ + phosphate — nicotinamide + ribose-l- 
phosphate + H+. The reaction was followed by 
measuring the disappearance of nicotinamide ri- 
boside and the appearance of acid-labile phosphate 
and nicotinamide. The latter was determined by 
a sensitive (0.005 micromoles/ml.) spectrophoto- 
metric method which utilized the density change 
accompanying a shift from neutral to acid px. No 
reaction occurred in the absence of phosphate. 
The enzyme did not attack methyl nicotinamide, 
nicotinamide ribose-5’-phosphate, diphosphopyti- 





the | 
semi 
norn 
hou 
in t 
resu 
actin 
48 h 
duce 
weig 
matt 
mon 
simil 


Com 
hy 
du 


dehy. 
is un 
phosy 
of ye 
(lag y 
is acc 
juice 
With 
0.52 
creas 


March 1961 


dine nucleotide and triphosphopyridine nucleotide 
but did act upon inosine. The possible identity of 
this enzyme with Kalckar’s nucleoside phos- 
phorylase and the nature of the equilibrium 
involved are under investigation. 


Early effects of testosterone propionate on the 
accessory sex glands of castrate rats. GUILFORD 
G. Rupotpx AND GeorGE R. MENEELY (intro- 
duced by Norman S. OLsEen). Radioisotope 
Unit, Veterans Administration Hosp. and Depts. 
of Biochemistry and Medicine, Vanderbilt Univ., 
Nashville, Tenn. 

Succinic and malic dehydrogenase activities and 
lactie acid concentration of the seminal vesicles 
and prostates of castrate rats, untreated and 
injected with testosterone propionate, and normal 
mature rats were measured. It was found that the 
activities of both enzyme systems were lower in 
the glands from castrate rats than from normal 
mature rats. Twenty hours after the injection 
of testosterone propionate into the castrate rats 
the level of succinic dehydrogenase activity in the 
seminal vesicles was about equal to that of the 
normal. The level in both glands at 48 and 72 
hours after injection was higher than that found 
in the normal. The injection of the hormone 
resulted in an increased malic dehydrogenase 


activity up to the normal mature level after about 
48 hours. The glands from the castrate rats pro- 
duced about four times as much lactic acid (dry 
weight basis) as did the glands from the sexually 
mature rats. Following the injection of the hor- 
mone lactic acid production of the glands was 
similar to the untreated castrates. 


Complex nature of the ribose-5-phosphate de- 
hydrogenating system. Henry Z. SaBLe (intro- 
duced by C. F. Cort). Dept. of Biological 
Chemistry, Washington Univ. School of Medicine, 
St. Louis, Mo., and Dept. of Biochemistry and 
Nutrition, Tufts College Med. School, Boston, 
Mass. 

Reinvestigation of enzymes in yeast and rat 
liver, first described by Dickens, which catalyze 
electron transfer to TPN from added ribose-5- 
phosphate (R-5-P), shows that both DPN and 
TPN can be reduced by R-5-P. DPN reduction is 
due to formation of triose phosphate from R-5-P 
and is inhibited by poisoning triose-phosphate- 
dehydrogenase with iodoacetate. TPN reduction 
is unaffected by iodoacetate, cysteine, inorganic 
phosphate or Mgt+. TPN reduction in the presence 
of yeast or liver proteins occurs slowly at first 
(lag period) and then becomes more rapid. The lag 
is accentuated in a fraction of yeast maceration 
juice precipitated between 0.45 and 0.65 saturation 
with ammonium sulfate. On refractionation, the 
0.52-0.59 saturated fraction shows a fourfold in- 
crease in the lag period. Preincubation of R-5-P 
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with the 0.45-0.52 saturated fraction, itself unable 
to catalyze TPN reduction, caused a marked 
shortening of the lag observed with the 0.52-0.59 
saturated fraction alone. Preincubation of R-5-P 
with the 0.52-0.59 or 0.45-0.65 fraction before 
addition of TPN completely abolished the lag. 
This evidence indicates that R-5-P is not the sub- 
strate of the TPN-linked dehydrogenase, but that 
a substance formed by a preceding anaerobic 
reaction is the oxidizable substrate. Certain other 
carbohydrates have been tested, and do not cause 
TPN reduction. The nature of the anaerobic 
phase and possible identity of the oxidizable 
substrate will be discussed. 


Ultraviolet absorption spectra of peptides and 
amino acids. Leo J. SatpeL aNp A. RosBert 
Go.LpFARB (introduced by THEODORE WINNICK). 
Dept. of Biochemistry, Chicago Med. School, 
Chicago, Ill. 

By making minor changes in the Beckman 
Model DU Spectrophotometer and by correcting 
for stray radiation, it is possible to use this 
instrument for the study of spectra of compounds 
in the ultraviolet region from 200 mu to 230 mu. 
Applied to proteins this technique has yielded 
interesting relationships which have been pre- 
sented by Goldfarb, Saidel and Mosovich else- 
where. The present study of the spectra of peptides 
and amino acids has revealed striking quantitative 
differences between these two groups of com- 
pounds which must be caused by the peptide bond. 
Thus a valuable tool for the study of this bio- 
logically important bond is provided. Most of the 
common amino acids, with certain exceptions 
indicated below, have relatively low absorptions 
in this region. Thus at 205 mu, which is a good 
working wave length, the molecular absorptivities 
of these amino acids are all below 150. A number 
of dipeptides of these amino acids have been 
studied. These all have a high molecular ab- 
sorptivity at 205 my of about 3500. The aromatic 
amino acids, and histidine have a high maximum 
in this region. The S-containing amino acids and 
arginine have a relatively high absorption but no 
maximum. The tested dipeptides of the high 
absorbing amino acids have a much higher ab- 
sorptivity than the sum of the constituent amino 
acid absorptivities. The tested tripeptides of low 
absorbing amino acids have an average absorp- 
tivity per peptide bond of about 2800. The earlier 
report on proteins presented comparable results 
on several proteins which ranged from 3000-3800. 


Metabolism of acetone. Warwick SAKAMI AND 
JEAN Laraye* Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland, 
Ohio. 

C'4 carbonyl-labeled acetone and C'* carboxyl- 
and carbonyl-labeled acetoacetate have been ad- 
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ministered to rats and the distribution of isotope 
in the liver glycogen determined. The acetone-C'* 
was incorporated into all of the glycogen carbons 
with significantly higher labeling in the 2,5 than 
in the 1,6-positions. The isotope introduced as 
acetoacetate was incorporated almost exclusively 
into the 3,4-carbons. The activities of the carbon 
fractions of the glycogen expressed in counts per 
minute per milligram of carbon were, in the 
acetone experiment, /,6:180, 2,5:283, 3,4:278, in 
the acetoacetate experiment 1,6:22, 2,5:26, 
8,4:1264. These results indicate that acetone is 
metabolized in part via some pathway other than 
carboxylation to acetoacetate (PLAUT AND 
Larpy). J. Biol. Chem. 186: 705, 1950) or a two- 
and one-carbon cleavage in which acetate and 
formate or metabolites of these compounds are 
formed (Saxami. J. Biol. Chem. 187: 369, 1950). 
The data do not determine whether an additional 
pathway of acetone metabolism is present or 
whether the manner in which ‘formate’ is formed 
from acetone has been incorrectly formulated. Of 
particular interest is the possibility of a direct 
conversion of acetone to a three carbon inter- 
mediate of glycolysis in that such a mechanism 
could provide for a net formation of carbohydrate 
from fatty acids. The results of our experiment 
are consonant with this mechanism. 


Effects of beta-propiolactone on blood com- 
ponents. BENJAMIN E. SANDERS AND MADELAINE 
Maykut (introduced by Georce H. Maneun). 
Dept. of Labs., Henry Ford Hosp., Detroit, 
Mich. 

Studies in this laboratory have shown beta- 
propiolactone (Betaprone) to be an active virucide 
and bactericide in the presence of blood and 
plasma. Gresham et al. (1948) and Long and 
Purchase (1950) have presented a series of papers 
on reactions of beta-propiolactone in aqueous 
solution. Little effect is observed on a number of 
plasma constituents studied. A moderate increase 
in erythrocyte fragility occurs in hypotonic saline 
when whole blood is treated with 1500 gm/l. of 
Betaprone. Erythrocyte potassium loss from 
stored blood differs only slightly from the controls. 
Glucose disappearance is markedly retarded after 
addition of Betaprone to whole blood. However, 
this has been shown to be a consequence of acid 
formed, since with adjustment of px glycolysis 
again proceeds at the normal rate. The clotting 
rate of fibrinogen with preformed thrombin is 
unaltered at concentrations up to 2000 mg/l., 
although low recoveries of fibrinogen were ob- 
served at concentrations above 1500 mg/l. The 
Quick one stage prothrombin time is prolonged 
indicating that either prothrombin or accelerator 
globulin is affected. Betaprone was shown to have 
no significant effect on complement activity nor 
on Br. abortus and syphilis antibodies by comple- 
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ment fixation. Investigations are continuing on a 
number of other blood components. 


Quinolinic acid excretion and metabolism in man, 
HERBERT P. Sarerr. Nutrition Research Lab., 
Tulane Univ. School of Medicine, New Orleans, 
La. 

Quinolinic acid has been measured in urine by 
microbiological assay of the nicotinic acid formed 
following decarboxylation. Autoclaving quinolinic 
acid at 121° for one hour in 1N sulfuric acid solution 
yields 21-26% (23.4%) of the theoretical amount 
of nicotinic acid, whereas in the presence of 50% 
acetic acid 80-83% (81.6%) conversion is ob- 
tained. Twenty-two subjects on varied diets ex- 
creted 2.9-12.9 mg. of quinolinic acid per day 
(average 6.4 mg.) while 23 subjects who were 
maintained on basal diets low in tryptophan and 
protein excreted 2.3-8.5 mg. per day (average 
4.6 mg.). The extra excretion of quinolinic acid 
following several daily supplements of 5 gm. 
DL-tryptophan to each of 11 subjects varied from 
2.3-21 mg. per day, and averaged 9.3 mg. Ad- 
ministration of 1 and 2 gm. of quinolinic acid 
daily to 2 subjects led to increased excretion of 
N'-methylnicotinamide and of the 6-pyridone of 
N'-methylnicotinamide. In one subject the extra 
excretion of these compounds following 2 gm. of 
quinolinic acid daily was equivalent to that 
obtained after administration of 1 gm. L-trypto- 
phan daily. In the second subject quinolinic acid 
was much less effective than this. In both sub- 
jects the extra quinolinic acid which was excreted 
in the urine accounted for only 1.5-2.4% of the 
quinolinic acid administered. 


Studies on the synthesis of hippuric acid. N. 
SarKaR,* M. Fuup* ann D. E. Green. Inst. for 
Enzyme Research, Univ. of Wisconsin, Madison. 
Cohen and McGilvery have carefully studied 

hippuric synthetase in washed residues of rat 

liver. In confirmation of Leuthardt and Schneider, 
this condensing system has been localized in 
mitochondria, and shown to be part of the cyclo- 
phorase complex of rabbit liver and kidney. 
Dinitrophenol abolishes hippuric synthetase ac- 
tivity. Benzoic acid can be replaced by other 
heterocyclic carboxylic acids, e.g. furoic acid, 
cyclohexane carboxylic acid, nicotinic acid, and 
quinaldinic acid, and by aliphatic acids such as 
a-hydroxy isobutyric acid. Glycine cannot be 
replaced by either §-alanine or taurine. Glycine 
does not condense with phenylacetic acid or 
cholic acid under the same conditions suitable for 
condensation with benzoic acid. In the liver 
cyclophorase system, the relatively rapid con- 
version of both serine and glutathione to glycine 
can be shown by means of hippuric acid formation. 

Some studies on other synthetic reactions carried 

out in this system will be reported on. 
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Effect of nitrogen fertilization upon the biological 
value and amino acid content of corn. H. E. 
SAUBERLICH,* WAN-YUIN CHANG* AND W. D. 
SaLtmMon. Dept. of Animal Husbandry and Nu- 
trition, Alabama Polytechnic Inst., Auburn. 
The nitrogen content of corn kernels from a 

series of different varieties ranged from 1.09%- 

1.41% when grown with low nitrogen fertilization, 

but was significantly increased when grown with 

adequate nitrogen fertilization (ranged from 
1.52%-1.92%). Growth experiments with rats 
demonstrated that the low-N samples were very 
inferior to the high-N samples when used to sup- 
plement low protein diets or as the sole source of 
protein in the diet. For example, when diets con- 
taining 95% of corn as the only source of protein 
were supplemented with tryptophan and lysine, 
moderately good growth was obtained with the 
high-N corn (20-25 gm/week), whereas growth was 

very inferior with the low-N corn (often only 1-2 

gm/week). To obtain growth comparable to that 

of the high-N corn, additional supplements of 
isoleucine, threonine, and valine were necessary. 

The main effect of nitrogen fertilization appeared 

to be on the quantity of protein in the corn rather 

than on the quality. Microbiological assays for 18 

amino acids confirmed the above results. The 

amounts of the individual amino acids varied with 


the nitrogen content of the corn. The amino acids 
were present in the high-N corn samples in 
amounts ranging from 25%-100% higher than the 
values obtained for the low-N corn. Values for the 
individual amino acids as well as growth data will 
be presented. 


Acetate oxidation by Micrococcus lysodeikticus. 
Howarp J. Saz* anp L. O. Krampitz. Dept. of 
Microbiology, School of Medicine, Western Re- 
serve Univ, Cleveland, Ohio. 

The failure of suspected carrier intermediates to 
attain the same specific activity as the respiratory 
carbon dioxide during the oxidation of labeled ace- 
tate has been the major problem in the elucidation 
of the mechanism of acetate oxidation by bacteria. 
Oxidation of C'4H;COONa by lysed preparations 
of Micrococcus lysodeikticus has been accordingly 
conducted in the following manner: the quantity 
of acetate required to approximately half saturate 
a given amount of enzyme for maximal oxidative 
activity was determined. The amount of enzyme 
chosen was that which, would permit isolation of a 
sufficient quantity of the possible intermediates 
for degradation and specific activity determina- 
tion, should they exist as enzyme-substrate com- 
plexes. After ten minutes the oxidation was 
stopped and the acid-soluble constituents of the 
enzyme preparations were extracted. This mate- 
rial was chromatographed on columns which separ- 
ate mono and dicarboxylic acids. Seven acid 
constituents were obtained in varying amounts 
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and specific activities. An endogenous control, 
treated in the same manner contained the same 
constituents but in lower concentrations. The 
specific activities of the acetate and succinate 
were determined. If endogenous corrections are 
not applied the results indicate almost complete 
isotopic equilibration of the recovered acetate 
with the isolated succinate. Similarly several of 
the other unidentified acids show complete equi- 
libration with the acetate (milliequivalent basis). 
These results cast some doubt on conclusions 
drawn from experiments on bacterial oxidations in 
which there was non-equilibration of carriers with 
substrates. Further results will be reported on the 
mechanism of acetate oxidation in M. lysodeikti- 
cus. 


Intracellular distribution of arginase activity. 
ARNOLD H. ScHEIN AND Emity M. Young (in- 
troduced by Haroxtp B. Pierce). Dept. of 
Biochemistry, College of Medicine, Univ. of 
Vermont and State Agricultural College, Burling- 
ton. 

Differential centrifugation was employed to 
separate aqueous homogenates of rat liver into 
four fractions: 1) a nuclear fraction which con- 
sisted of free nuclei, free mitochondria and un- 
broken cells, 2) mitochondria, 3) microsomes, 4) 
‘supernatant fluid’, containing very fine particles 
and soluble material of the cell. The homogeniza- 


_tion procedure and conditions of centrifuging were 


similar to those previously described for the 
intracellular localization of uricase activity in 
which typical nucleic acid and succinoxidase dis- 
tributions were obtained. (Federation Proc. 9: 
224, 1950). The arginase activities of the homo- 
genates and cell fractions were measured essentially 
as described by Van Slyke and Archibald. Arginase 
was found to be ubiquitously distributed in the 
four fractions. The nuclear and mitochondrial 
fractions each possessed 30-35%, while the micro- 
somes contained 17% and the supernatant fluid, 
12% of the total homogenate activity. The ratios 
of the specific activities (ug. urea produced/ug. 
N/10 minutes) of the fractions to that of the homo- 
genate were: nuclear fraction 2, mitochondria 1, 
microsomes 1 and supernatant fluid about 0.3. 
Repeated washings (seven times) did not diminish 
the specific activity of the mitochondria, suggest- 
ing that in this fraction the enzyme and particu- 
late matter form an intimate association. 


Transamination as a step in tyrosine metabolism. 
BERNARD ScCHEPARTZ (introduced by James H. 
Jones). Dept. of Biochemistry, Jefferson Med. 
College, Philadelphia, Pa. 

Previous investigators have reported that the 
oxidation of tyrosine in minces or extracts of liver 
is accompanied by the utilization of four atoms of 
oxygen per molecule of tyrosine catabolized, and 
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that no free ammonia is liberated. Since the prod- 
ucts of tyrosine oxidation in liver are acetoacetate 
and, probably, fumarate and a molecule of carbon 
dioxide, it would appear that five atoms of oxygen 
should be required, on the assumption that the 
nitrogen is removed by oxidative deamination. If 
the first step were a transamination, both the 
oxygen uptake and the absence of ammonia could 
be explained. This possibility has been investi- 
gated in buffered extracts of an acetone-powder of 
liver. The system had no significant effect on tyro- 
sine unless supplemented with ketoglutarate, in 
which case the oxygen uptake was greatly in- 
creased, tyrosine disappeared, and acetoacetate 
and glutamate were formed. Approximately four 
atoms of oxygen were utilized for each molecule of 
tyrosine catabolized, and no free ammonia was 
produced. These results suggest the hypothesis that 
tyrosine, in the course of its normal metabolism 
in liver, undergoes transamination rather than 
oxidative deamination as the initial step in its con- 
version to ketone bodies. (This investigation was 
supported in part by a research grant from the Natl. 
Insts. of Health, Public Health Service.) 


Accumulation of glycerylphosphorylcholine during 
incubation of minced rat intestines. GERHARD 
ScumipT, Lisa Hecut* aNp S. J. THANNHAUSER. 


Boston Dispensary, Tufts Med. School, Boston, 
Mass. 
It had been demonstrated (Federation Proc. 8: 


249, 1949) that glycerylphosphorylcholine ac- 
counts for a considerable part of the acid soluble 
P fraction in fresh livers of beef, lamb, rabbit and 
—to a lesser extent—in fowl, and that this sub- 
stance is the principle product of the enzymatic 
degradaticn of lecithin in beef pancreas. In fresh 
rat liver, however, the amounts of glycerylphos- 
phorylcholine were negligible, and the enzymatic 
degradation of lecithin in rat intestine at pH 
ranges between 7 and 8 resulted in the almost com- 
plete hydrolysis to fatty acids, glycerol, choline 
and inorganic phosphate. It appeared as probable 
that an intermediary accumulation of glyceryl- 
phosphorylcholine in autolyzing intestinal mucosa 
was prevented because of its rapid hydrolysis by 
the potent phosphatases of this tissue. It could be 
demonstrated that glycerylphosphorylcholine was 
the predominant product of the enzymatic degra- 
dation of lecithin in intestinal mucosa when the 
incubation was carried out at pH 5.3 or 
in media of higher alkalinity in presence 
of 0.15 m glycerophosphate which strongly in- 
hibited the phosphatases. It is concluded that 
glycerylphosphorylcholine is the principle inter- 
mediary of lecithin metabolism in rat intestines. 
This is of interest because of the rapid turnover of 
phospholipid phosphorus in this organ. 
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Isolation of adrenocortical compounds from nor- 
mal male urine. JoHN J. SCHNEIDER. Dept. of 
Exper. Med., Jefferson Med. College, Philadelphia, 
Pa. 

Using methods similar to those already de- 
scribed (ScHNEIDER. J. Biol. Chem. 183: 365, 1950) 
normal male urine has been further examined for 
compounds of the adrenocortical type. Of the 
crystalline compounds recovered, the chief again 
proved to be 17-hydroxy 11-dehydrocorticosterone 
which was isolated in a yield of 59 y per liter. 17- 
hydroxycorticosterone was obtained in a pure 
state but in substantially smaller amounts. Other 
compounds isolated include pregnane-17 (a), 21- 
diol-3, 11, 20-trione, pregnane-3 (a), 17 (a), 21- 
triol-11, 20-dione and the previously described 
and now further characterized Cpd. II. Studies 
bearing on the stability and rearrangement of 17- 
hydroxy 11-dehydrocorticosterone will also be 
described. 


Mechanism of hypoxanthine synthesis from gly- 
cine, formate and 4-amino, 5-imidazolecarbox- 
amide. Martin P. ScHuLMAN* AND JOHN M. 
BucuHanan. Dept. of Physiological Chemistry, 
Univ. of Pennsylvania School of Medicine, Phila- 
delphia. 

The existence of a ribotide of 4-amino, 5-imida- 
zolecarboxamide as an important intermediate in 
purine synthesis is supported by two lines of 
evidence. 4-amino, 5-imidazolecarboxamide reacts 
with HCOOH approximately mole for mole to 
form hypoxanthine in pigeon liver extracts. To 
investigate the mechanism of this reaction, C"- 
carboxamide was incubated for a short period with 
homogenates in the presence of non-isotopic 
inosinie acid and hypoxanthine or inosine. The 
specific activity of the isolated inosinate was 
considerably greater than that of the inosine or 
hypoxanthine, indicating that the elements of 
ribose and phosphate are added to the car- 
boxamide prior to ring closure with HCOOH. 
Under similar experimental conditions, NH.CH:- 
COOH is likewise incorporated into inosinate in 
greater concentration than into inosine or hy- 
poxanthine. The other line of evidence is that the 
addition of inosinate to the extract stimulates the 
incorporation of HCOOH into purine to a much 
greater extent than it does the incorporation of 
NH.CH.C“OOH, indicating the existence of 4 
mechanism for the incorporation of formate in 
addition to the de novo synthesis of hypoxanthine 
from glycine and formate. In addition, incubation 
of HC“OOH with inosinate results in labeling of 
the purine moiety almost exclusively in the 2 
position. This suggests an equilibrium reaction in 
which inosinate cleaves to HCOOH and carbox- 
amide ribotide, which then reacts with HC“OOH 
yielding inosinate labeled in the 2 position. Thus, 
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the carboxamide ribotide may be a key interme- 
diate in the synthesis of purines from glycine and 
the carboxamide, 


Genetic differences inthe requirement for ribose- 
nucleic acid and glycine in Drosophila melano- 
gaster. JacK ScHULTZ AND MARGARET MANN 
SERVICE (introduced by T. F. Lavine). Dept. of 
(Genetics and Cytochemistry, Inst. for Cancer 
Research and the Lankenau Hosp. Research Inst., 
Philadelphia, Pa. 

The nutritional requirements of the wild type 
Drosophila melanogaster are being compared with 
those of an isogenic group of seven mutants as part 
of a study of the relation of the nucleic acids to the 
genes. Aseptic growth of Drosophila occurs on a 
chemically defined medium (Schultz, St. Lawrence 
and Newmeyer, 1946), composed of amino acids as 
in casein, all the B vitamins, sucrose, salts and 
ribosenucleic acid (or adenylic acid). Omission of 
the nucleic acid from the medium slows the time of 
puparium formation, and decreases the weight of 
the adult fly. Only one of the seven stocks differed 
significantly from the wild type on this medium. 
With only the ten amino acids essential for the 
mammal plus glutamic acid, the omission of nu- 
cleic acid produced more drastic effects. Differ- 
ences between the mutant stocks are now shown. 
On this nucleic acid-free medium glycine has a 
growth-promoting effect for the wild type, de- 
pendent on the amount of folic acid present. The 
present work confirms a relation between folic and 
nucleic acid requirements. Interrelations also were 
found between the requirements for methionine 
and those for folic and nucleic acid. The mutant 
stocks, tested on these media, showed characteris- 
tic differences in their requirements. Since the 
mutants chosen are distinguished by effects on 
morphological characters or pigment development, 
the diversity of their nutritional requirements 
shows the ramifying effects of single gene changes. 


Properties of pyruvic oxidase. Ricuarp S. 
ScHWEET, V. JAGANNATHAN AND BERNARD 
KATCHMAN (introduced by D. E. Green). Inst. 
for Enzyme Research, Univ. of Wisconsin, Madi- 
son. 

A soluble pyruvic oxidase obtained from pigeon 
breast muscle has been reported by Jagannathan 
and Schweet (Abstracts A.C.S. Meeting, Septem- 
ber, 1950). The enzyme was essentially inactive in 
the absence of cocarboxylase and showed slight 
activation with Mg ion. However, by a modified 
procedure the enzyme could be prepared in a form 
which was dependent on added Mg ion. Only Mn 
ion, of other metals tested, could substitute for 
Mg ion. Added DPN, TPN and coenzyme A had 
ho effect on enzymatic activity, and were not 
detected in significant amounts in the purified 
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enzyme. However, flavin compounds and ‘proto- 
gen’ were found to be present in these samples. 
Preparations were studied in the Tiselius electro- 
phoresis apparatus and Spinco analytical ultra- 
centrifuge in phosphate and barbiturate buffers of 
varying pH and ionic strengths. The homogeneity 
of the enzyme by these criteria will be discussed. 
Coenzyme A was required for the acetylation of 
sulfanilamide and p-aminoazobenzene by the py- 
ruvate-pyruvic oxidase system coupled with the 
appropriate acceptor enzymes. ATP was not re- 
quired and panthetine (LBF) was inactive in this 
system. 


Probable maximum specific activity of macerans 
amylase. SIGMUND SCHWIMMER AND A. K. Batis. 
Corn Industries Research Fndn. Project, Enzyme 
Research Div., Bureau of Agricultural and In- 
dustrial Chemistry, U. S. Dept. of Agriculture, 
Albany, Calif. 

The concentrated culture fluid of B. macerans 
was fractionated by precipitations between 44 and 
66 vol. % of ethanol at 25°, then further purified 
by precipitation from 44 vol. % ethanol at —10°. 
The macerans amylase was then adsorbed on raw 
starch, washed and eluted as described by Hale 
and Rawlins (Cereal Chem. In press, January 1951). 
The concentrated eluate showed an activity of 88 
units/mg. of protein nitrogen. The protein was 
then precipitated with ammonium sulphate in 4 
fractions at pH 8. The best of these fractions 
showed a specific activity of 140. By employing the 
method of calculation proposed by Falconer and 
Taylor (Biochem. J. 40: 835, 1946), a maximum 
value of 165 + 15 for the specific activity of the 
enzyme was obtained. The relation between the 
change of color of a starch digest with iodine and 
the extent of hydrolysis is shown by Schwimmer 
and Balls (J. Biol. Chem. 179: 1063, 1949). Using 
these data, the rate of splitting by a preparation 
of the foregoing activity would be 1 ‘mEq. of 
glucosidic bonds’/min/mg. of protein nitrogen. 
This value is less than that observed for most 
pure enzymes, though of the same order of magni- 
tude. It may well represent a minimum, however, 
on the assumption that, at least initially, the aver- 
age length of the residual starch chains is longer 
(and therefore more chromogenic with iodine) 
during hydrolysis with macerans than with a- 
amylase. 


Synthesis of glucose-6-phosphate and 6-phospho- 
gluconate. J. E. SpEGMILLER (introduced by B. 
L. Horecksr). Natl. Insts. of Health, Bethesda, 
Md. 

Available methods for synthesis of glucose-6- 
phosphate are time consuming and involved. Glu- 
cose-6-phosphate has now been synthesized by a 
relatively simple and quick procedure which yields 
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45-gram quantities of nearly pure material from a 
single laboratory-scale run. Glucose was incubated 
for 16 hours at 25° with polyphosphoric acid (tetra- 
phosphoric acid, Monsanto). Excess inorganic 
phosphate was removed by crystallization of the 
sodium salt, and phosphate esters other than glu- 
cose-6-phosphate were destroyed by prolonged 
acid hydrolysis. Glucose-6-phosphate was col- 
lected and purified as the barium salt by precipita- 
tion with ethanol. The intermediate and final 
products were assayed spectrophotometrically by 
reduction of triphosphopyridine nucleotide (TPN) 
in the presence of Zwischenferment (glucose-6- 
phosphate dehydrogenase). The purity of the 
barium salt varied from 76-89% on the basis of 
dry weight and 83-93% on the basis of total 
organic phosphorus. Barium-6-phosphogluconate 
was prepared from barium glucose-6-phosphate by 
a modification of the method of Robison and King 
(Biochem. J. 25: 323, 1931). The time of oxidation 
with bromine was reduced from 48-2 hours, greatly 
improving the yield and purity of the final 
product. Spectrophotometric assay with purified 
phosphogluconic dehydrogenase and TPN showed 
the product to be 95% pure based on dry weight. 
Phosphogluconate accounted for 98% and glucose- 
6-phosphate for less than 0.5% of the total 
phosphorus. 


Coagulation factors in ultraviolet irradiated nor- 
mal human plasma. GeorGe Y. SHINOWARA. 
Dept. of Pathology, Ohio State Univ., Columbus. 
Fibrinogen was determined as thrombin clot- 

table protein in Fraction I (Cohn) obtained from 4 

ec. of plasma; prothrombin, by the homologous 

isolation technic (Am. J. Physiol. 159: 303, 1949). 

Thromboplastic plasma component (TPC) was 

estimated by activation of nonclottable globulin 

of Fraction I in mixtures containing 0.0062 m 

calcium, 5 units prothrombin/cc., and 12 units 

thromboplastic cell component/cc.; the resulting 
thrombin was measured by clotting time deter- 
minations with fibrinogen. All the biochemical 
reagents were of human source and quantitatively 
standardized against Natl. Insts. of Health throm- 
bin. American Red Cross dried normal human 
plasma, stored 4-6 years, was found to contain 
adequate amounts of coagulation factors: fibrino- 
gen, 0.290% (J. Lab. & Clin. Med., in press); 
prothrombin, 63.7 units/ec. (J. Applied Physiol. 

2: 192, 1949); TPC, 43.9 units/ec. However, 8 

samples exposed to ultraviolet emitting intense 

radiation of 253.7 and 184.9 my» wavelengths gave 

the following results: fibrinogen, 0.319 (0.294- 

0.353) %; prothrombin, 53.2 (48.3-60.8) units/cc.; 

TPC, 6.4 (5.0-7.9) arbitrary units/cc. The latter 

indicated that maximum amounts of nonclottable 

globulin of Fraction I from irradiated plasma in 
activation mixtures only slightly converted 
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prothrombin to thrombin. Therefore, the cur- 
rently available plasma treated with ultraviolet 
radiation to destroy possible viral and bacterial 
contaminants would be. of questionable value for 
a hemophiliac or any individual whose hemorrhage 
is due to TPC deficiency. 


Origin of the carbon, nitrogen, and phosphorus of 
T; bacteriophage. M. S. H. Sipp1ai (introduced 
by Frank W. Putnam). Dept. of Biochemistry, 
Univ. of Chicago, Chicago, Ill. 

Escherichia coli was grown in a medium contain- 
ing N?5, P®2, and carboxyl-C™ lysine. The bacteria 
were centrifuged down, washed, and resuspended 
in isotope-free medium and allowed to grow 10- 
fold to produce differentially labeled cells. These 
cells contained C' only in lysine, and all three 
isotopes were in a higher concentration in nucleic 
acid and protein than in the acid soluble fraction. 
After multiple infection the single generation of 
virus was purified and the isotope distribution de- 
termined. Considerable amounts of all three 
tracers were found in the virus. The radioactive 
lysine in the phage amounted to only 1-2% of the 
total host C'* lysine but was more than twice the 
host acid soluble C'‘ lysine. The 14% of the virus 
lysine originating in the host must have come 
mainly from bacterial protein. The bacterial acid 
soluble fraction contained insufficient N}* (only 
one-third) and insufficient P®? (only one-eighth) 
to account for the host contribution to phage 
nucleic acid. 37% of the virus nucleic acid N was 
derived from the host and 25% of the virus P. 
These results agree with earlier findings that bac- 
terial desoxyribonucleic acid is the source of the 
host contribution to virus nucleic acid. Most of 
the virus lysine and most of the virus protein are 
synthesized de novo, preformed lysine contributed 
by the host coming chiefly from bacterial protein. 


In vitro incorporation of 1-C'4-pL-alanine into 
proteins of rat-liver granular fractions. PHILIP 
SIEKEviTz* AND Pau C. ZamEcNIK. Med. Labs. 
of Collis P. Huntington Memorial Hosp. of Har- 
vard Univ., at Massachusetts General Hosp., Bos- 
ton. 

Radioactive alanine is taken up into proteins of 

a 0.25 m sucrose-separated rat-liver fraction con- 

taining mitochondria and microsomes. Treatment 

of the protein with ninhydrin, NaOH, or thiogly- 
colic acid releases very little radioactivity. All 
the radioactivity is released from hydrolyzed pro- 
tein by ninhydrin. In absence of substrate the 
preparation does not respire but takes up a small 
constant amount of alanine. This uptake is in- 
creased 2-to 3-fold by aerobic oxidation of alpha- 
ketoglutarate or succinate, or by anaerobic oxida- 
tion by ferricyanide of alpha-ketoglutarate or 
malate.’ The complete system for alpha-ketoglu- 
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tarate oxidation, phosphorylation, and alanine 
uptake contains Mgt, inorganic phosphate and 
adenylic acid. The optimal pH is 7.5. There is no 
increase in incorporation under anaerobic con- 
ditions, or in presence of dinitrophenol, azide, 
fluoride, or hexokinase. In absence of substrate, 
uptake is increased aerobically or anaerobically by 
adenosine triphosphate (ATP) if Mgt* is present, 
but not by adenylic acid. This activation by ATP 
is abolished by hexokinase, depressed by dinitro- 
phenol, and not affected by azide or fluoride. Up- 
take of alanine and oxidative phosphorylation are 
both inactivated by incubation at 37° for 30 
minutes but ATP still stimulates uptake after this 
treatment. A mitochondrial preparation nearly 
free of microsomes (cf. KELLER, E. B. Federation 
Proc. 10: 1951) does not incorporate alanine under 
conditions of active oxidative phosphorylation. 
Incorporation occurs only if microsomes, and not 
if supernatant or boiled microsomes, are added 
to mitochondria. After incorporation in a whole 
homogenate, relative specific activities were: mi- 
crosomes, 15; mitochondria, 6; homogenate, 3; 
and supernatant, 1. 


Nature of glutamic acid excreted in folic acid de- 
ficiency. MILTON SILVERMAN, Howarp BAKER- 
MAN* AND Fioyp S. Dart. Natl. Insts. of Health, 
Bethesda, Md. 

It has been established that folic acid deficiency, 
induced in the rat by succinyl-sulfathiazole, is 
accompanied by the excretion of excessive quanti- 
ties of glutamic acid in the urine (BAKERMAN, 
ET AL. J. Biol. Chem. January 1951). An examina- 
tion of the urine from such animals has shown 
that the excess glutamic acid is present in the 
form of an unidentified labile compound. Upon 
heating or alkali treatment the compound is con- 
verted to L-glutamic acid. Heating at 100°, for 60 
minutes at pH 6.0-7.0, or treatment at pH 12 
(KOH) for 2-3 hours at 23° results in maximal 
conversion to L-glutamic acid. Concentrates were 
prepared by passage of the urine through the cat- 
ion exchanger, Dowex 50. Such concentrates show 
a 20-fold increase in glutamic acid activity on 
heating at px 6.0. 


In vitro studies on mechanisms involved in protein 
turnover. MELvIN V. Simpson (introduced by 
GERHARD ScumipT). Dept. of Physiology, Tufts 
College Med. School, Boston, Mass. 

The breakdown phase of protein turnover has 
been investigated by labeling the proteins of the 
intact rat with S*5-methionine and subsequently 
studying its release from the proteins of liver 
slices. Total non-protein radioactive sulfur is de- 
termined after protein precipitation. The Krebs 
medium contains sufficient L-methionine to act. as 
a trap, diluting the released isotopic methionine, 
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thereby preventing its re-entry into protein. This 
permits the breakdown phase of protein turnover 
to be studied independently of the synthetic, as 
would not be the case were net breakdown de- 
termined. It has been found that conditions which 
inhibit energy production also inhibit release of 
labeled methionine from protein. Absence of oxy- 
gen or presence of cyanide inhibits approximately 
85% of the release in a 4-hour incubation period. 
2,4-dinitrophenol in concentrations insufficient to 
affect respiration in liver slices (1.0 X 10-4 m), 
inhibit about 50%. Higher concentrations (5.0 
X 10-4) inhibit almost completely. These results 
are borne out when non-protein cystine is first 
removed before the digestion to sulfate, when 
non-protein methionine is isolated to constant 
specific activity by carrier techniques, and when 
the experiments were repeated using leucine-C!*-3. 
Similar results are obtained using different protein 
precipitants. Inhibition of respiration somewhat 
increases the amount of protein leached from the 
cell. The effect of this removal of protein is being 
evaluated. However, it appears at present that the 
release as well as the incorporation of amino acids 
during protein turnover is dependent upon an 
energy supply. 


Effect of the adrenal cortical hormones and insulin 
on alanine metabolism. F. Marorr S1nex (in- 
troduced by A. Barrp Hastinas). Dept. of 
Biological Chemistry, Harvard Med. School, Bos- 
ton, Mass. 

Experiments have been carried out to determine 
the effect of insulin and the adrenal cortical hor- 
mones on amino acid incorporation into protein, 
in vitro. Rat liver slices and diaphragm have been 
incubated in media containing alanine labeled in 
the carboxyl group with carbon-14. The effect of 
insulin and the adrenal cortical hormones on the 
incorporation of this alanine into tissue protein 
has been determined. Insulin, 0.6 units per ml. 
added to the incubation medium, increased the 
incorporation of the carbon-14 of pL-alanine into 
the protein of diaphragm about 60%. An inhib- 
ition in incorporation of 31% was observed when 
diaphragm was incubated with pi-alanine in the 
presence of cortisone. Liver slices prepared 2 
hours after injecting a fed rat intraperitoneally 
with ACTH incorporated only half as much 
carbon-14 into their protein as did liver slices 
from control rats. Liver slices from rats fasted 
overnight also incorporated 47% less carbon-14 
into their protein than control slices from fed 
animals. 


Liver lipids in threonine and lysine deficiencies 
in the rat. S. A. Srnaau, S. J. Hazan,* V. P. 
SYDENSTRICKER* AND JULIA M. LitTTLEJOHN.* 
Med. College of Georgia, Augusta. 
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It has been previously reported that there is an 
accumulation of lipids in the livers of rats receiv- 
ing suboptimal amounts of threonine (Federation 
Proc. 8: 251, 1949). Further studies indicate that 
lysine deficiency in the rat produces a similar 
change in liver lipids. Rats on a diet completely 
deficient in lysine show little change in liver lipids. 
Supplements of lysine from 0.35-0.57% produce a 
graded growth response accompanied by an in- 
crease of liver lipids to 15.1%. Supplementary 
lysine at a level of 0.78% produces a maximum 
growth response under our conditions and a drop 
of liver lipids to 6.0%. Large amounts of dietary 
fat or choline do not significantly alter these re- 
sults. The liver lipids of threonine and lysine 
deficient rats have been analyzed for total phos- 
pholipids, monophosphatides, free and esterified 
cholesterol and unsaturation. Results indicate a 
significant reduction in total phospholipids and 
monophosphatides and an increase in esterified 
cholesterol. The iodine number of the total lipids 
tends to fall in the deficiency state. Blood phos- 
pholipids, free and esterified cholesterol are un- 
changed. 


High molecular weight nucleoprotein found in 
cyloplasms of a variety of healthy plant leaves. 
S. J Sincer, LurHer Eceman, Jean M. Camp- 
BELL AND Sam G. WILDMAN (introduced by Car. 
NreMANN). Kerckhoff Labs. of Biology, Cali- 
fornia Inst. of Technology, Pasadena. 
Ultracentrifuge experiments have demonstrated 

the presence of a high molecular weight com- 

ponent in cytoplasmic extracts from the leaves of 

a variety of healthy plants. These extracts were 

prepared by colloid-milling of leaves essentially 

as described by Wildman and Bonner (Arch. 

Biochem. 14: 381, 1947). Plants investigated so far 

include several varieties of tobacco, tomato, spin- 

ach, pea, and xanthium, extracts from all of which 
exhibit very similar sedimentation characteristics. 

Two major fractions appear, the faster-moving of 

which has a sedimentation constant of about 20 

S, is apparently homogeneous ultracentrifugally, 

and constitutes about 30% or more of the total 

protein in the extract. The slower-moving fraction 
is heterogeneous, and has not yet been studied in 

detail. Electrophoretically, the two fractions mi- 

grate largely under a single peak at pH = 7. 

With tobacco leaf extracts (I) the 20 S component 

(II) precipitates irreversibly at pH = 6.0 and be- 

low, but is stable ultracentrifugally from pH = 

6.0 — 8.5. By quantity centrifugation of I at 

110,000 g at 0 — 5°C. for 3 hours, II is thrown down, 

largely freed of slower-sedimenting proteins, along 

with about 10% of faster-sedimenting material. 

Such a preparation of II contains 0.5 —0.9% TCA 

precipitable P, and shows the presence of adenine, 

quanine, cytidylic, and uridylic acids. Warming to 
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30°C. for 2 hours, or (NH,)2SO, precipitation, re- 
leases some of the TCA precipitable P. Precise 
physical characterization of II awaits further 
knowledge of its chemical nature and methods of 
purification. 


Acetoin synthesis in highly purified carboxylase 
preparations. THomas P. SINGER AND Jack 
Pensky.* Dept. of Biochemistry, Western Re- 
serve Univ. School of Medicine, Cleveland, Ohio. 
A highly active a-carboxylase from wheat germ 

was first described by Bartlett (Thesis, Univ. of 
Chicago, 1942). This enzyme can be readily puri- 
fied 6000-fold by a combination of isoelectric 
precipitation, ethanol, and ammonium sulfate 
fractionation. The best preparations obtained 
show a constant activity of Qco, = 40,000 at px 
6 and 30°C. The enzyme requires Mg*tt and DPT 
for full activity; Mn** is less effective. Juni (un- 
published experiments) has observed that acetoin 
synthesis accompanies carboxylase activity in 
various yeast preparations. We find that acetoin 
synthesis from acetaldehyde alone or from acet- 
aldehyde and pyruvate occurs in highly purified 
wheat germ carboxylase and accompanies car- 
boxylase and accompanies carboxylase activity 
throughout the purification procedure. Without 
added acetaldehyde no significant acetoin syn- 
thesis is observed from pyruvate, since the acetal- 
dehyde produced by carboxylase action does not 
meet the saturation requirements for rapid acetoin 
formation. The ratio of acetoin formed from acet- 
aldehyde alone to that formed from acetaldehyde 
and pyruvate remains constant (about 0.25) 
throughout the purification. The DPT and Mg** 
requirements as well as the pH optima for carboxy- 
lase action and acetoin synthesis appear to be 
identical. Carboxylase and acetoin-synthesizing 
activities decrease to the same extent upon aging. 
While acetoin formation follows zero-order kinet- 
ics, CO. formation decreases markedly with time, 
since acetaldehyde is strongly inhibitory to car- 
boxylase. The question as to whether the same 
pritein may be responsible for these diverse ac- 
tivities is being investigated by physical measure- 
ment of the homogeneity of the enzyme and by 
differential inactivation studies. 


Paper chromatographic studies on products of the 
enzymatic degradation of desoxyribonucleic 
acid. H. R. Sxeaes,* W. Baumearten,* J. 
Spizizen* anv L. D. Wricut. Med. Research 
Div., Sharp and Dohme, Inc., Glenolden, Pa. 
The degradation of various desoxyribonuclei¢ 

acid (DNA) preparations by desoxyribonuclease 

(DNA ase) and alkaline phosphatase has been 

followed with paper chromatography. Using the 

two phase iso-amyl alcohol-KH:PQ, system of 

Carter (J. Am. Chem. Soc. 72: 1466, 1950) it has 
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been possible to demonstrate an intermediate 
phase in the degradation of polymerized DNA. 
calf thymus) by crystalline pancreatic DNA ase, 
Completely polymerized DNA has an Rf of 0, 
is acid precipitable and highly viscous. The first 
stage of depolymerization is characterized by a 
product with an Rf of 0.95 that is acid precipitable 
but not viscous. The final product of depolymeri- 
zation has an Rf of: 0.75-0.80 and is neither acid 
precipitable nor viscous. While completely poly- 
merized DNA cannot be degraded by alkaline 
phosphatase both the first and final products of 
DNA ase are split by alkaline phosphatase to 
component nucleosides with the liberation of 
inorganic phosphate in a ratio of 4 moles of phos- 
phorous per mole of DNA. The degree of de- 
polymerization of DNA can be estimated either by 
paper chromatographic techniques or by deter- 
mination of the amount of phosphate released by 
alkaline phosphatase. 


In vitro demonstration of an antihistaminic action 
of cortisone. DuRwoop. J. Smitu (introduced by 
Witiram 8. McCann). Dept. of Medicine, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

The effect of cortisone on the reactions .of the 
isolated surviving carotid arteries of swine was 
studied using the angioplethysmokymographic 


technique of Smith and Syverton. These vessels 
constrict to epinephrine, acetylcholine and hista- 
mine. The arteries were perfused with Tyrode’s 
solution for 2-3 hours and control reactions to 


epinephrine, acetylcholine and histamine re- 
corded, then the perfusate was modified by the 
addition of cortisone (1:1,000,000 of the free alco- 
hol) and the reactions to the same stimuli were 
recorded; the perfusate was then shifted to the 
initial solution and final control reactions were 
obtained. No changes in the constriction to epi- 
nephrine or acetylcholine were observed. The re- 
sponse to histamine became progressively less 
under cortisone, in some experiments diminishing 
to 10% of control levels. This antihistaminic ef- 
fect of cortisone appeared to be potentiated by 
acetylcholine. - 


Purification of cytochrome oxidase. LuciLe Sm1tTu 
(introduced by Britron CHANcE). Johnson Re- 
search Fndn., Univ. of Pennsylvania, Philadel- 
phia, Pa. 

The solubilized cytochrome oxidase preparation 
previously reported (SmitH, L. anv E. Srorz. 
Federation Proc. 9: 230, 1950) has been subjected 
to further purification procedures, including pre- 
cipitation with acid and adsorption of calcium 
phosphate gel. The enzyme activity, as measured 
by the rate of oxidation of reduced cytochrome c, 
was found to be fifty to sixty times greater in the 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


249 


repurified preparation than that of the phosphate 
extract of pig heart which was the starting mate- 
rial in the preparation. Using a Michaelis constant 
of 9 X 10-5 m (StaTeR. Biochem. J. 44: 305, 1949) 
for the phosphate extract, the calculated Qo, is 
1620 at 20°C. The Michaelis constant for the re- 
purified preparation is not the same as that for 
the phosphate extract, and the calculated Qo, is 
over 10,000 in 1.5 X 10-5 m ferrocytochrome c. 
The repurified preparation showed an absorption 
spectrum with sharp peaks at 605 and 444 my 
and a smaller peak at 520 in the reduced form. 
In freshly prepared samples the ratio of cyto- 
chrome oxidase activity to the change in optical 
density on reduction at 605 and 444 my is fairly 
constant, and there is a constant ratio of the opti- 
cal density at 605 my to that at 444 my. On stand- 
ing at 4° for several weeks, the cytochrome oxidase 
activity gradually decreases to zero, while there is 
no change in the absorption spectrum. Addition 
of cyanide to the preparation brings about a 
change in the absorption spectrum, both with the 
oxidized form and with the preparation reduced by 
hydrosulfite. 


Glutathione synthesis from glutamyl! cysteine and 
glycine. JoHN E. SNOKE AND FRANK ROTHMAN 
(introduced by Konrap Buiocn). Dept. of Bio- 
chemistry, Univ. of Chicago, Chicago, Ill. 

The synthesis of glutathione from the three 
constituent amino acids by a soluble enzyme sys- 
tem obtained from pigeon liver has been described 
by Johnston and Bloch (J. Biol. Chem. January, 
1951). Present investigations concerned with the 
mechanism of this process have revealed that the 
same enzyme preparations are capable of forming 
glutathione by the condensation of synthetic y- 
L-glutamyl-L-cysteine and -glycine. The rate of 
formation of glutathione from the dipeptide is 
approximately proportional to the amount of en- 
zyme present. The synthesis of the peptide bond 
does not occur in the absence of adenosine tri- 
phosphate. Conditions have been found which 
lead to the inactivation of the enzyme system 
responsible for glutathione synthesis from the 
three amino acids, but do not effect the conversion 
of glutamyl cysteine to the tripeptide. Such con- 
ditions are precipitation with ethanol and incuba- 
tion of the enzyme system at 37°. The synthesis of 
glutathione from glutamy] cysteine and glycine is 
stimulated by a heat stable cofactor, probably 
identical with that required for glutathione syn- 
thesis from the three amino acids. 


Chromatographic analysis of protein mixtures on a 
cation exchange resin. Hersert A. SOBER AND 
Gerson KEGELEs (introduced by JrEsse P. 
GREENSTEIN). National Cancer Inst., Natl. Insts. 
of Health, Bethesda, Md. 
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The frontal analysis method of Tiselius and 
Claesson has been applied to artificial mixtures of 
purified proteins using a cation exchange resin as 
the adsorbent material. The effluent from the 
column was examined continuously by refracto- 
metric methods. Mixtures containing varying 
proportions of bovine plasma albumin (BPA) and 
human carboxyhemoglobin (CoHb) were investi- 
gated. Quantitative recoveries have been ob- 
tained. A systematic investigation has demon- 
strated that pH, ionic strength, resin form, protein 
concentration etc. affect the resolving power of 
the absorbent and the data obtained permit the 
construction of absorption isotherms. Resolution 
of BPA and CoHb has been obtained on the am- 
monium form of the cation exchange resin with 
the proteins in 0.01, 0.05 and 0.1 ionic strength 
sodium buffers in the pH range of 4.5-8.6. How- 
ever, prior treatment of the ammonium salt form 
of the resin with sodium buffer, limits resolution 
of BPA and CoHb to a pH range of 6.0-7.5. When 
the cation in the buffered protein is identical with 
that in the base used for the final cycle of the resin, 
little or no protein separation is achieved. There 
is, moreover, a specific effect on the resolution of 
proteins of a variation in the cation of the pro- 
teiu sulution, even when this cation differs from 
that on the resin. As a result of these studies, a 
tentative mechanism is postulated, which in- 
volves cation exchange as an essential prere- 
quisite in the chromatographic analyses of these 
protein mixtures. 


Determination of acetone, acetoacetate, and {- 
hydroxybutyrate. Warren M. Sperry AND 
FLoRENcCE C. Branp.* Dept. of Biochemistry, 
New York State Psychiatric Inst., New York City. 
The method of Greenberg and Lester (J. Biol. 

Chem. 154: 177, 1944) has been studied in detail 

and modified at several points. A simple procedure 

by which acetone is distilled quantitatively into 
the 2,4-dinitrophenylhydrazine reagent permits 
the separate, direct determination of acetone plus 
acetoacetate and of $-hydroxybutyrate in the 
same sample and avoids the large loss of acetoace- 
tate which may occur during the chromate oxida- 
tion. Conditions under which a sufficiently stable 
color can be developed in alkaline solution were 
found, and the sensitivity of the method was 
thereby considerably increased. With these and 
several other minor changes the method gives 
satisfactory results in the determination of ace- 
tone, acetoacetate, and B-hydroxybutyrate in pure 
solutions, but it has proved impossible to apply it 
to the analysis of blood. Large losses of acetoace- 
tate, added to blood as the sodium salt, occur 
during deproteinization and also during desac- 
charification by procedures which are compatible 
with the method. Although similar losses of - 
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hydroxybutyrate, added to the blood as the cal- 
cium-zine salt, did not appear to occur during 
deproteinization and desaccharification, the re- 
sults obtained in the analysis of such filtrates 
were so erratic as to be useless; large differences 
between duplicate determinations were usually 
obtained. 


Ultraspectrophotometrical studies of mouse tu- 
mors treated with colloid Au. M. Sprecet- 
ApoLF AND R. Rossins.* Depts. of Colloid 
Chemistry and Radiology, Temple Univ. Med. 
School, Philadelphia, Pa. 

In continuation of former studies (Federation 
Proc. 9: 398, 1950) spontaneous mammary car- 
cinomas of hybrid mice were infiltrated with 1 
ml. of colloid Au of various concentrations, 
The solutions were made to contain either 110 uc. 
or 1.75 me/1 ml. at the time of infiltration. There- 
after at various intervals ranging from 1-83 days 
the 31 treated mice died or were sacrificed. Control 
mice were kept for comparable times. Some radio- 
autographs were made from the tumor and internal 
organs of mice sacrificed 1-2 days after Au" in- 
filtration. In nearly all cases a part of the primary 
tumor was extracted as described before (Arch. 
Path. 41: 307, 1947) and ultraspectrographed. 
Differential phosphorus determinations were made 
in 7 cases. Another part of the tumor and slices of 
inner organs were used for histological examina- 
tions. Radioautography showed that even 2 days 
after the infiltration the tumor contains twenty 
times as much radioactive material as the liver. 
Only the tumors infiltrated with 1.75 mc. seem 
to show a regular response. In the majority of 
cases (9 out of 12), the Ess; values of the tumor 
extracts show a marked drop between 3-35 days 
after treatment. In the case of multiple tumors the 
not treated remain unchanged. The histological 
examination confirms the spectrophotometrical 
results in as much as the tumor tissue shows all 
states of regression and degeneration, the extent 
of which shows a satisfactory parallelism with the 
optical findings. The control mice confirmed 
former observations. 


Effects of radon radiation upon mouse tumors. M. 
SpreceL-ApoLF AND R. Rossins.* Depts. of 
Colloid Chemistry and Radiology, Temple Univ. 
Med. School, Philadelphia, Pa. 

In order to study the direct effect of radiation 
upon tumor tissue radon seeds (3 and 1 mc.) were 
implanted into mammary carcinoma of 21 hybrid 
mice; 9 comparable mice served as controls. The 
survival time of the implanted mice varied from 
2-47 days. In practically all cases the tumor ex- 
tracts (Arch. Path. 41: 307, 1947) were stud- 
ied chemically and ultraspectrophotometrically. 
These investigations were supplemented by histo- 
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logical studies which included a number of inner 
organs. The smaller radon dosage uniformly low- 
ered the absorption coefficient Ex;, the average 
value in treated animals being 1.52, in untreated 
2.32. Histologically various degrees of degenera- 
tion could be observed. In the group which had 
received the higher radon dosage the changes were 
uniformly much more spectacular. After an in- 
terval of 4 days, one tumor had completely dis- 
appeared, 8 tumor extracts showed absorption 
graphs characteristic for proteins, 1 extract 
showed no absorption peak, another a very low 
value only. The histological examinations revealed 
all degrees of regression in the tumor tissue up to 
complete necrosis..Contrary to some observations 
on mice treated with Au’, kidney and liver did 
not show any major changes in radon implanted 
animals. Neither was an increase of lung metasta- 
sis observed. Microchemical total P (BERENBLUM 
anpD Cuain. Biochem. J. 32: 295, 1938) and lipoid 
P determinations in the tumor extracts showed 
that their P content is more than sufficient to 
account for the assumption that the absorption 
peak of the spectrophotometrical graph is due to 
nucleic acids. 


Demonstration of the presence of Krebs cycle 
enzymes in Drosophila melanogaster. M. A. 
SprrTEs (introduced by SripNEY WEINHOUSE). 
Dept. of Genetics and Cytochemistry, -Inst. for 
Cancer Research and Lankenau Hosp. Research 
Inst., Philadelphia, Pa. 

As part of a program for the study of chemical 
genetics in the fly Drosophila, the enzymatic ac- 
tivities of the mature larvae have been investi- 
gated in vitro. Since the Krebs cycle has been 
found in most organisms in which its presence has 
been sought the enzymes involved were chosen as 
the first to be studied. Unwashed homogenates, 
water extracts and acetone powder extracts have 
been tested by spectrophotometric and Warburg 
techniques. Activity was found for the following 
key enzymes of the cycle: 1) aconitase, 2) isocitric 
dehydrogenase, 3) succinic dehydrogenase, 4) fu- 
marase, 6) malic dehydrogenase and 6) condensing 
enzyme. Direct analysis of boiled homogenates 
showed the presence of DPN in amounts of ap- 
proximately 100 ug/gm. wet weight and 500 ug. 
of citrate/gm. wet weight. Oxygen was consumed 
in the presence of succinate using washed 
homogenates in about half the attempts made, but 
pyruvate required the addition of large amounts 
of DPN and Warburg’s new yellow enzyme (Bio- 
chem. Ztschr. 266: 377, 1933) together with catalytic 
amounts of fumarate and Mg**. Oxidation was 
enhanced somewhat by the addition of ATP and 
cytochrome C. Other enzymes peripherally con- 
nected with the cycle, namely cytochrome oxidase, 
oxalacetic decarboxylase and lactic dehydrogenase 


were also present. Thus the enzymatic structure 
of this insect so far resembles that of other animals 
studied, as expected from the similarity in nu- 
tritional requirements (ScHULTZ AND RuDKIN. 
Proc. VIII Internat. Cong. Genetics, Hereditas 
Suppl. 1949: 657). 


Hydrolysis of dextran. Homer E. STAVELY AND 
E. E. Toops, Jr. (introduced by A. WILHELMI). 
Pharmaceutical Research Div., Commercial Sol- 
vents Corp., Terre Haute, Ind. 

Dextran, a polysaccharide produced by L. me- 
senteroides, has been used in recent years as a 
plasma volume extender in shock, burns, and re- 
lated conditions. For intravenous use the molecu- 
lar size of dextran must be reduced. The acid 
hydrolysis of dextran has been followed by meas- 
urements of viscosity, aldehyde end groups and 
average molecular weights by the light scattering 
method. Dextran hydrolysates have been frac- 
tionated and the effects on rats and mice corre- 
lated with molecular size. Previous workers have 
established that dextran is made up of a-p-glucose 
linked glycosidically through the 1-6 positions, 
with side chains of unknown length linked through 
position 4 of some of the glucose units in the main 
chain. This can be most readily shown by perio- 
date oxidation, (JEANES AND WiLHAM. J. Am- 
Chem. Soc. 72: 2655, 1950) which yields (1-a) moles 
of formic acid per anhydroglucose unit; a = the 
fraction of the anhydroglucose units having a 
side chain linked through the 4 position. Periodate 
oxidations have been carried out on both native 
and partially hydrolyzed dextran, and the results 
show that the 1-4 linkage is hydrolyzed more 
rapidly than the 1-6 linkage, as expected. A pre- 
cise method for measuring formic acid in poly- 
saccharide oxidation mixtures will be described. 


Disappearance from mouse tissues of carbon from 
assimilated sucrose. RoBerRT STEELE (intro- 
duced by J. R. Kue1n). Biology Dept., Brook- 
haven Natl. Lab., Upton, L. I., N.Y. 

Ten male mice, C57 blacks, 33 to 63 months old, 
were each fed a single dose of uniformly enriched 
C4 sucrose. Total sucrose fed was 5.0 to 8.3 mg/gm. 
mouse body weight. Stock mouse pellet diet pre- 
ceded and followed the dose. At various times, 
from 33 hours to 36 days, after C'* sucrose inges- 
tion mice were killed by withdrawing heart blood 
under Nembutal anaesthesia and dissected im- 
mediately. Dissected parts were powdered at 
liquid nitrogen temperature and portions sub- 
jected to combustion. The resulting CO, was 
counted as BaCO;. Specific activity was expressed 
in myuc/mg. tissue carbon for 1 ywe.C™ fed/gm. 
mouse body weight. For the carbon of each of 31 
organs or tissues, the logarithm of the specific 
activity was plotted against elapsed time. Each 
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curve was resolved into as many straight line 
components as necessary for its description. Or- 
gans concerned with alimentation required four 
component description, most other organs re- 
quired three. The organic carbon of the solid 
portion of long bone has a component with a half- 
life of about 200 days. The 33-hour concentration 
of this component is about 0.05 muc/mg. carbon 
for 1 uwce.C™ sucrose fed/gm. mouse body weight. 
Abdominal storage fat has a very low turnover 
rate as measured by this method. Throughout the 
36 days its C™ concentration remained around 
0.12 muc/mg. carbon for 1 wc,C** sucrose fed/gm. 
mouse body weight. (Research sponsored by 
Atomic Energy Commission.) 


Infiuence of thrombin on platelet activity in blood 
coagulation. Mario STEFANINI (introduced by 
Wiiuiam H. Fisuman). Ziskind Labs., J. H. 
Pratt and New England Center Hosps. and Dept. 
of Medicine, Tufts College Med. School, Boston, 
Mass. 

Platelet suspensions were prepared in the cold 
by a differential centrifugation method from blood 
decalcified with Amberlite IR-100. After repeated 
washings with phosphate buffered saline (px 7.3) 
platelets were suspended in defibrinated native 
serum. Thrombin, 5-50 units in 0.1 ml. volume of 
buffered saline, was added to 0.9 ml. of platelet 
suspension in test tubes kept at 37°C. Silicone 
coated glassware and needles were used through- 
out. The number of platelets, counted by direct 
method, decreased sharply and promptly in the 
samples containing thrombin, due to macroscopic 
clumping. Native plasma and plasma decalcified 
with Amberlite were variously depleted of plate- 
lets by centrifugation. Thrombin, 5-50 units in 
0.1 ml. volume, was added to 0.9 ml. of each 
plasma preparation. Accelerator effect and pro- 
thrombin activity of serum were determined for 
each sample. It was observed that: a) prothrombin 
activity of serum was directly related to the num- 
ber of available platelets, in native but not in 
Amberlite decalcified plasma; b) development of 
accelerator effect in serum was independent of the 
nature of the plasma and, to some extent, of the 
number of available platelets. It is concluded that: 
1) thrombin causes aggregation and clumping of 
platelets; 2) when acted upon by thrombin, plate- 
lets probably release a factor (possibly Quick’s 
thromboplastinoganase) which further accelerates 
the formation of thrombin. Presence of calcium is 
indispensable for the occurrence of this sequence 
of reactions, one of the autocatalytic mechanisms 
in blood coagulation. 


/ Role of folacine and vitamin B,, in synthesis and 
utilization of choline by the rat as studied with 
C-14-glycine, formate and methionine. Jakos 
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A. Stexot, Katuryn W. WeEtss* ANnp Sipney 
Wetss.* Lankenau Hosp. Research Inst. and Inst, 
for Cancer Research, Philadelphia, Pa. 

Rats deficient in either folacine, B12, or in both, 
were used. The synthesis of carcass choline and 
cysteine in deficient animals was compared with 
that by normal animals 3 hours, 20 hours and 48 
hours after the injection of uniform amounts of 
C-14-formate, 2-C-14-glycine, or methionine with 
C-14 in the methyl group. The folacine or B,, 
deficient rat utilizes the formate or the glycine for 
choline and cysteine synthesis to a much smaller 
extent and at a much slower rate than the normal 
rat, the rate of uptake of C-14 into the methyl 
group of choline being smaller than the uptake 
into the ethanolamine moiety, particularly in the 
B,2-deficient rat. While in normal rat the C-14 
concentration in the methyl group and in the 
ethanolamine moiety of choline decreases with 
time after injection of either formate or glycine, in 
the deficient rat there was steady increase in C-14 
concentration which at no time, however, reached 
the concentration of C-14 in choline of normal rat. 
Homogenates of livers of Biz or doubly deficient 
rats had a much lowered capacity for the synthesis 
of methionine from either choline or betaine and 
homocysteine. Folacine and doubly deficient rat 
liver homogenates showed a greatly reduced abil- 
ity to synthesize cysteine from homocysteine and 
serine presumably via cystathionine. The cleavage 
of the latter to cysteine by the liver preparations 
was not affected by either deficiency. Addition of 
By, folacine, or Citrovorum Factor to deficient 
homogenates did not alter the results. The carbon 
of the methyl group of methionine appears in the 
methyl group and in the ethanolamine moiety of 
choline via serine, presumably. The concentration 
of C-14 in each moiety of choline depends on time 
elapsed after the injection of radiomethionine and 
on the presence or absence of Bi2 and folacine in 
the diet. 


Possible metabolic role of KCN in the rat as stud- 
ied with C-14-KCN. Jakos A. STEKOL AND 
Sipney Werss.* Lankenau Hosp. Research Inst. 
and Inst. for Cancer Research, Philadelphia, Pa. 
C-14-KCN was injected intraperitoneally into 

adult Wistar rats, and 24 hours later the radio- 

activity was determined in the whole blood, liver 
and carcass proteins, and in choline (isolated as 
the reineckate) and creatine (isolated as creat- 
inine-potassium-picrate. All of these tissue com- 
ponents contained appreciable radioactivity. Fur- 
thermore, C-14-KCN administered together with 
bromobenzene to rats was utilized for the syn- 
thesis of cysteine and acetic acid, as was re- 
vealed by the radioactivity located in the cysteine 
and in the acetic acid of the p-bromophenylmer- 
capturic acid which was isolated from the urine. 
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Aside from the well known metabolic conversion 
of cyanide to thiocyanate, these observations sug- 
gest possible formation and utilization of cyanide 
in vivo either per se or via formaldehyde-formate. 
Furthermore, the property of cyanides to reduce 
disulfides to the corresponding thionitriles, and 
the fact that vitamin By: contains easily remov- 
able cyanide group, point to an interesting possi- 
bility of vitamin By. as the ‘carrier’ of the 
metabolically elaborated cyanide with its at- 
tendant hematopoietic and other physiological 
properties. 


Enzymatic synthesis and breakdown of citric acid. 
JosEPH R. Srern,* BensaMiIn SHaprro,* Haru 
R. StrapTMAN* AND Severo Ocuoa. Dept. of 
Pharmacology, New York Univ. College of Medi- 
cine, New York City. 

Previous work (Nature, London 166: 403, 1950) 
suggested that crystalline condensing enzyme 
catalyzes the reversible reaction 1 (acetyl-co- 
enzyme A + oxalacetate = citrate + coenzyme 
A). This reaction can be coupled with reaction 2 
(l-malate + DPN.x = oxalacetate + DPNrea), 
catalyzed by malic dehydrogenase, to give reac- 
tion 3 (acetyl-Coox + 1-malate + DPNrea = cit- 
rate + CoA + DPN A). Reaction 3 can be followed 
spectrophotometrically, at \ = 340 my, from right 
to left. It proceeds to a small extent, an equilib- 
rium being attained. The rate and extent of the 
reaction depend on the amount of Co A added. On 
further addition of transacetylase (Federation 
Proc. 9: 238, 1950), and in presence of orthophos- 
phate, acetyl phosphate is formed through reac- 
tion 4 (acetyl phosphate + Co A= acetyl-Co A + 
phosphate). The over-all reaction, with condens- 
ing enzyme, malic dehydrogenase, and trans- 
acetylase, is reaction 5 (acetyl phosphate + 
lLmalate + DPNox = citrate + phosphate + 
DPNrea). Reaction 5 is readily reversible but its 
equilibrium markedly favors citrate synthesis. 
Through reaction 1 citrate acts as an acetyl donor 
not only to orthophosphate, but also to sulfanil- 
amide and choline in presence of suitable acetyl 
acceptor systems. The choline acetylation experi- 
ments were jointly carried out with S. R. Korey 
and D. Nachmansohn. These experiments indi- 
cated that choline acetylase catalyzes the reaction 
acetyl-Co A + choline — acetyl choline + Co A. 


Glucose production and oxidation in normal and 
diabetic rats. DeWitt StetTren, JR., Isaac D. 
We.t* anp Dwicat J. INGiE.* Div. of Nu- 
trition and Physiology, Public Health Research 
Inst. of the City of New York, Inc., and Research 
Labs., The Upjohn Company, New York City. 
Normal, phlorhizinized and alloxan-diabetic 

tats, under cyclopal anesthesia, were infused in- 

travenously at constant rate with a solution con- 
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taining sufficient C'*4-glucose to insure glucosuria. 
Glucose was isolated as its phenylosazone from 
hourly urine samples, expired CO, was collected, 
and glycogen recovered from the livers at the end 
of the experiment. After the specific radioactivity 
of the excreted glucose had attained a plateau, its 
value was compared with that of the injected glu- 
cose. This ratio together with the known rate of 
injection permitted the calculation of the rate at 
which each animal was generating glucose from 
non-isotopic precursors. These rates proved to be 
33.8 + 4.30 mg/rat/hr. in the normal, 31.0 + 1.83 
in the phlorhizinized and 43.3 + 1.83 in the alloxan- 
ized rat. There would thus appear to be a statisti- 
cally significant overproduction of glucose in the 
alloxanized preparations of about 10 mg/rat/hr. 
From the specific activities of the exhaled CO. 
samples, it has been calculated that 23, 7 and 9% 
of the CO. was derived directly from blood glucose 
in the normal, phlorhizinized and alloxanized rats 
respectively. A marked diminution in the oxida- 
tion of glucose incident to alloxan or phlorhizin 
administration is thus indicated. 


Ornithine metabolism. Marsorre R. StTetren. 
Div. of Nutrition and Physiology, Public Heaith 
Research Inst. of the City of New York, Inc. 

The metabolic fate of the a- and the 5-amino 
nitrogens of ornithine has been studied by paral- 
lel feedings to mice for 9 days of samples of dl- 
ornithine labeled with N** uniquely in the a or 
in the 6 position. Much of the unnatural isomer 
was excreted in the urine. Similar contributions 
were made by each of the two amino groups to 
tissue protein N, non-protein N, amide N, urinary 
N and urea. About 6.5% of the tissue arginine was 
found in both cases to have arisen from dietary 
ornithine in 9 days. Only an insignificant trace of 
N'5 was found in the a-amino group of tissue ar- 
ginine when 5-N!* ornithine was fed and in the 
6-amino group when a-N!* ornithine was given. 
The a-amino group of ornithine contributed ex- 
tensively to proline and hydroxyproline and to a 
lesser extent to glutamic and aspartic acids. The 
6-amino group contributed more extensively +o 
glutamic acid than to proline. These results are 
taken as an indication that the most important 
initial step in the breakdown of ornithine involves 
the preferential loss of the é-N to the pool of labile 
amino groups, giving an intermediate, presumably 
glutamic semialdehyde, which on cyclization and 
reduction is converted to proline. 


Mutagenic activity of compounds related to mus- 
tard gas. Cart M. StTeveNS AND AUGUSTA 
Mytrore (introduced by C. S. VESTLING). 
Fulmer Chemical Lab., State College of Washing- 
ton, Pullman. 

As part of a study of the mechanism of the 
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mutagenic action of mustard gases, we have in- 
vestigated the relation of chemical structure to 
activity in several types of related compounds. 
Using mutant strains of Neurospora crassa, the 
capacity of the compounds to produce backmuta- 
tions was tested by the method described by 
Dickey et al. (Proc. Nat. Acad. Sc. 35: 581, 1949). 
Under the conditions of the test, monofunctional 
beta-chloroethyl sulfides (RSCH:CH.Cl) were 
found to be highly active, while the series of 
beta-chloroethyl amines (R2NCH:2CH.Cl) varied 
greatly in activity. Evidence was obtained, in 
confirmation of previous work, that different genes 
differed in susceptibility to the mustard-type 
compounds. In view of the pronounced vesicant 
activity of beta-chloroethyl sulfones and vinyl 
sulfones, representative compounds of this type 
were tested, but no mutagenic activity was found. 


oe 
The sulfonium compound (HOCH.CH,).SCH>- 


+ 
CH.SCH.CH.2S(CH2CH,OH). was found to be an 
effective mutagen. The activity of this and other 
sulfonium compounds may provide an explanation 
for the observed mutagenic activity of ‘aged’ solu- 
tions of mustard-type compounds. 


Microbiological assay for B-alanine. CHARLES J. 
Stewart, Purturp E. LEvEQqUE ANp Tsoo E. 
Kine (introduced by VERNON H. CHELDELIN). 
Dept. of Chemistry, Oregon State College, Cor- 
vallis. 

Rapid analytical methods for pantothenic acid 
are limited to those employing microorganisms. 
However, even in improved extraction procedures 
the yields of pantothenic acid obtained are lower 
than those observed in rat tests. Further study of 
extraction procedures for the vitamin, as well as 
measurement of the constituent moieties of several 
pantothenic acid conjugates, would be aided by 
an adequate assay method for 6-alanine. 6-Alanine 
has been determined by yeast assay. However, in 
the presence of 8-alanine the growth of yeast is 
strongly influenced by many amino acids, espe- 
cially glutamic acid and cystine. Attention was 
therefore directed toward other assay organisms. 
A non-pathogenic strain of corynebacteria (Cory- 
nebacterium xerose) was observed to utilize B- 
alanine. This organism, like the panthogenic 
strains described by Mueller (1937), reaches half- 
maximum growth with approximately 4 y of B- 
alanine per tube, in the following medium: casein 
hydrolysate 10 gm., ethanol 7 ml., lactic acid 15 
gm., tryptophane 200 mg., nicotinic acid 2 mg., 
pimelic acid 150 y; and MgS04-7H,0, KCl, CaCOs, 
FeSO,-:7H.O, CuS0O,-5H.O, ZnCl, and MnCl,- 
4H,0 1000, 400, 250, 5, 5, 5, and 2.5 mg., respec- 
tively, per liter, at po 7.5. The amino acids in the 
medium do not interfere with the response to £- 
alanine. Growth ranges from an optical density of 
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about 0.08 in the blank tubes to about 0.5 in the 
presence of 15 y 6-alanine, after 14 hours incuba- 
tion at 37°C. Although pantothenic acid is five to | 
ten times as active on a weight basis, the free 
vitamin is quantitatively destroyed by mild acid 
or basic hydrolysis. The total B-alanine is deter- 
mined after appropriate treatment of samples. 


Simultaneous biliary and urinary exogenous es. 
trogen excretion studies in man. BENJAMIN F. 
StimMEL. Rees-Stealy Clinic Research Fndn., 
San Diego, Calif. 

Our modified procedure (Federation Proc. 9: 235, 
1950) for the fractionation and photometric esti- ~ 
mation of urinary estrogens has been adapted to 
human bile. The bile is mixed with Celite filter-aid 
(5% by weight) and an antifoam (Foamrex—4% 
by volume) and desiccated under reduced pres- 
sure. The fine powder is extracted successively 
with petroleum ether (extract discarded), 100% 
acetone (extract contains unconjugated estro- 
gens), and 7-3 acetone-water mixture (extract 
contains conjugated estrogens). The phenol-like 
fractions from these acetone extracts are prepared 
for chromatographic fractionation and spectro- 
photometric estimation of estrone, estradiol, and 
estriol. Satisfactory recovery of the estrogens 
from bile to which sodium estrone sulfate (syn- 
thetic) and sodium estriol monoglucuronide were 
added, was achieved. Patients with drainage tube 
inserted in the common bile duct following cho- 
lecystectomy were treated with 30 mg. of the 
natural estrogens and the 48-hour post-treatment 
bile drainage (average volume 500 ml. per 48 hours, 
representing one-half to one-third of the normal 
hepatic output) and urine specimen were sepa- 
rately analyzed spectrophotometrically for estrone, 
estradiol, and estriol. In one case, 3% of the in- 
gested estriol was recovered in the bile specimen 
and 11.5% in the urine. Estrone and estradiol 
could not be demonstrated in either fluid. In an- 
other similar study 7.7% and 27% of the ingested 
estriol were recovered in the bile and urine, re- 
spectively. Both free and conjugated forms of 
estriol were present in the bile (ratio of free to 
conjugated, was 1/2). A similar dose (30 mg.) of 
sodium estrone sulfate (synthetic) yielded only 
traces of estrone (50 ug.) and estriol (54 ug.) in 
the bile whereas the urine contained 204, 52, and 
470 yg., respectively of estrone, estradiol, and 
estriol. 


Effect of zinc hydrochloric acid hydrolysis on 
formaldehydogenic steroids in human urine. 
BENJAMIN F. Stimmev. Rees-Stealy Clinic Re- 
search Fndn., San Diego, Calif. 

In our procedure for the fractionation and pho- 
tometric estimation of urinary estrogens (J. Biol. 

Chem. 162: 99, 1946), a neutral steroid fraction is 
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obtained as a by-product. Following zinc-hydro- 
chloric hydrolysis of human urine this neutral 
steroid fraction, in spite of the comparatively 
drastic conditions of temperature (100 C for 3 
hours), acidity (15 vol. % concentrated hydro- 
chloric acid), and aqueous alkali (1 n NaOH) to 
which it is subjected, consistently yielded higher 
formaldehydogenic titers than were obtained from 
an aliquot of urine which was acidified to px 1.0 
and processed according to the procedure of Cor- 
coran and Page (J. Lab. & Clin. Med. 33: 1326, 
1948). Furthermore, more than 90% of the formal- 
dehydogenic capacity appeared in the non-ketonic 
fraction following treatment of the neutral steroid 
residue with Girard’s reagent T. To obtain further 
information on the effect of zinc-hydrochloric acid 
hydrolysis on urinary formaldehydogenic steroids, 
aliquots of pooled men’s urine were refluxed for 
10, 20, 30, 60, 120, and 180 minutes following the 
addition of 15 vol. % concentrated hydrochloric 
acid and 4 gm. % zine dust, and then processed 
according to the procedure of Corcoran and Page. 
Maximal formaldehydogenic titers were obtained 
after 20 minutes hydrolysis and remained practi- 
cally uniform up to 180 minutes. The maximal titer 
by zine-hydrochloric acid hydrolysis were four- 
to fivefold that obtained on an aliquot of the urine 
acidified to pH 1.0, and similarly processed. 


Hemin and globin synthesis in beryllium-induced 
anemia studied with alpha-C1‘-acetate. H. E. 
Stoxincer, K. I. Atrman anv K. SALOMON 
(introduced by ALEXANDER L. Dounce). Dept. 
of Radiation Biology, School of Medicine and 
Dentistry, Univ. of Rochester, Rochester, N. Y. 
Previous findings in anemias resulting from 

acute starvation or exposure to x-radiation have 

shown interference with hemoglobin synthesis. 

Since, in the aforementioned anemias, hemin 

synthesis was more markedly affected than globin 

synthesis, it was thought of interest to investigate 

other types of anemias in order to establish on a 

broader basis the causal relationship between 

anemia and biosynthetic activity. Another type of 
anemia investigated was that associated with 
acute, experimental beryllium poisoning. This 
anemia resembles a macrocytic type, is mild in 
degree, and is one of the most characteristic and 
consistent findings resulting from repeated, daily, 
6-hour inhalation of beryllium dusts or mists. 

Three beryllium-exposed albino rabbits, which 

had a reduction of from 1-1.4 X 106 red cell$/cu. 

mm. and a mean corpuscular volume of from 86 — 

100 cu.u, were injected with 25 ue. alpha-C*- 

acetate per kg. body weight. Blood samples were 

Withdrawn at suitable intervals thereafter and 

hemin (as protoporphyrindimethylester) and 

globin were isolated for C™ analysis. A comparison 

With three hematologically normal control rabbits 
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revealed that the rate of hemin and globin syn- 
thesis is significantly slower in all three berylliura- 
exposed rabbits. The available data indicate that 
the rate of globin synthesis is more markedly af- 
fected than the rate of hemin synthesis. (This 
paper is based on work performed under contract 
with the United States Atomic Energy Commis- 
sion at the University of Rochester Atomic Energy 
Project, Rochester, New York.) 


Light production by green plants. BERNARD 
STREHLER AND WILLIAM ARNOLD (introduced by 
Watpo E. Coun). Biology Div., Oak Ridge Natl. 
Lab., Oak Ridge, Tenn. 

It has now been demonstrated that green plants 
emit light for some time after they are illuminated. 
It is believed that this light may represent the 
reversal of early reaction in photosynthesis and is 
chemiluminescence rather than phosphorescence. 
The color is similar to, if not identical with, the 
fluorescence of the intact plant and the light has 
been detected for about 2 minutes following illu- 
mination. The intensity of the emitted light is 
about 107% of the fluorescent light below satura- 
tion. The decay curve at 6°C. follows reaction 
order of 2.0 while at 28°C. it follows reaction order 
1.6. Ability to luminesce is irreversibly destroyed 
by temperatures of 50°C. while the temperature 
dependence is characteristic of an enzymatic re- 
action with an optimum at 37°C. and has an ae- 
tivation energy of 19,500 cal. The light energy may 
be stored even at low temperatures while higher 
temperatures are necessary for light emission. This 
light saturates, as does photosynthesis at higher 
light intensities, and the luminescence action spec- 
trum closely follows the photosynthesis action 
spectrum. Carbon dioxide depresses the ]umines- 
cence about 30% and continuous illumination 
shows an initial peak as does the fluorescence in- 
duction period. Of the inhibitors tested, cyanide, 
azide, thymol, and alcohol showed stimulation at 
low concentrations and inhibition at high 
concentrations while dinitrophenol, 2-methyl-1,4- 
naphthoquinone, and hydroxylamine-HCl were 
inhibitory at all concentrations. Ultraviolet light 
(2357 A) destroys ability to luminescence at about 
the same rate as it destroys photosynthesis. 


Catalytic oxidation of chemically reduced diphos- 
phopyridine nucleotide by cupric ion and cyan- 
ide. Jack L. Srromincer (introduced by 
Rosert F. Furcuegotr). Dept. of Pharmacology, 
Washington Univ., St. Louis, Mo. 

It was noted that the addition of 10-* m cyanide 
to 10-‘ m DPNH (reduced with Na.S,0,) in 1 mu 
phosphate buffer resulted in an exceedingly rapid 
oxidation of the DPNH, as measured by the dis- 
appearance of the 340 my absorption, thus con- 
firming Slater (Biochem. J. 46: 484, 1950). A given 
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amount of cyanide could catalyze the oxidation 
of many times its equivalence of DPNH. There 
was a sharp optimum at about px 7. In dilute 
phosphate buffer (0.01 m) the effect was much less 
than in 1 m buffer. In dilute buffer the addition of 
10-* m CuSQ, produced a slow oxidation of DPNH, 
and the addition of 10-* m cyanide to the CuSO, 
increased the rate at least 40-fold, bringing the 
rate to the maximum observed in 1 m phosphate 
buffer on addition of cyanide. With 4 xX 10-5 m 
CuSO, plus cyanide the reaction was complete in 
less than a minute. Both this oxidation and that 
in strong phosphate are oxygen dependent and 
inhibited by 10~* m cysteine. With ferric salts or 
ferricyanide at 10-‘ m the oxidation was com- 
paratively slow. Cyanate and thiocyanate cannot 
substitute for cyanide. In initial experiments, 
DPNH prepared with crystalline phosphoglycer- 
aldehyde dehydrogenase could not be oxidized in 
this manner due to the presence of cysteine. Some 
of the reputed differences between DPNH pre- 
pared chemically and enzymatically may be due 
to the presence of compounds in the latter prepara- 
tions protecting against heavy metal oxidations. 
(All concentrations refer to final concentrations.) 
(Supported in part by an American Cancer So- 
ciety Grant.) 


Transaminases in higher plants. P. K. Srumpr. 
Div. of Plant Biochemistry, Univ. of California, 
Berkeley. 

By employing ascending paper chromatography 
as the analytical tool, it has been observed that 
dialyzed aqueous extracts of lima bean, lupine, 
pumpkin and pea seedlings as well as pumpkin 
leaf extracts and unheated wheat germ are able 
to catalyze the transfer of amino groups of alanine, 
aspartic acid, a-aminobutyric acid, leucine, isoleu- 
cine, valine and norvaline to a-ketoglutaric acid 
to form glutamic acid. Boiled enzyme systems and 
systems complete except for the absence of either 
a-ketoglutaric acid or the specific amino acid 
failed to show transaminase activity. Oxaloacetic 
acid and pyruvic acid were inactive as amino ac- 
ceptors. Tyrosine, phenylalanine, glycine, threo- 
nine, methionine, arginine, tryptophane and 
histidine had little if any activity as amino donors 
to a-ketoglutaric acid. Of some interest is the 
consistent observation that in all extracts d- 
alanine (free of /-alanine as determined by theo- 
retical oxygen uptake studies with d-amino acid 
oxidase) behaves as an active amino donor. Fur- 
ther work will decide whether its activity is of a 
direct or indirect nature. Since at least seven 
amino acids may be oxidized to their correspond- 
ing keto acids by being coupled to the a-keto- 
glutaric-glutamic dehydrogenase system, no 
l-amino acid oxidase need be postulated for these 
amino acids in higher plants. 
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Purification of liver phosphorylase. Ear. W. 
SUTHERLAND. Dept. of Biochemistry, Washington 
Univ. School of Medicine, St. Louis, Mo. 
Liver contains an enzyme which destroys phos. 

phorylase rapidly. This enzyme is inhibited by 

0.1 m fluoride or by muscle adenylic acid in low 

concentration; yeast adenylic acid is ineffective. 

Muscle adenylic, but not yeast adenylic acid, pro. 

tects liver phosphorylase from heat denaturation. 

Use was made of these observations in the prepara. 

tive procedure outlined below. Acetone powder of 

dog liver was extracted with 9 volumes of cold 0.1 

M fluoride, the pH adjusted to 5.6 and the preciji- 

tate discarded. The fraction precipitated from the 

neutralized supernatant fluid between 0.33 and 

0.6 saturation with ammonium sulfate was cdl- 

lected, dissolved in 0.1 m fluoride, and heated at 

55° for 5 minutes in the presence of 1 X 10°? x 

adenylic acid. The heat treatment inactivates the 

destructive enzyme. Further fractionation with 
ammonium sulfate and with alcohol at low ten- 
perature yielded a phosphorylase preparation 
which was (per mg. protein) about 200 times as 
active as the original liver homogenate. The pur- 
fied liver phosphorylase formed from glucose-I- 
phosphate a polysaccharide which gave a pur 
blue color with iodine. This indicates that liver 
phosphorylase (like muscle phosphorylase) is spe- 
cific for the formation of 1-4 linkages. The branch- 

ing enzyme of liver (J. Biol. Chem. 151: 57, 1943), 

which is necessary for the formation of 1-6 link- 

ages in glycogen, is separated from phosphorylas 
in this fractionation procedure. 


Substrate specificity of pancreatic cholesterol es 
terase. Leon SwE.L1,* Joan W. Cassipy* AND 
C.R. TREADWELL. Dept. of Biochemistry, Georg: 
Washington Univ. School of Medicine, Washing- 
ton, D. C. 

The hydrolytic and synthetic activity of pav- 
creatic cholesterol esterase in respect to a series 
of 14 fatty acid esters of cholesterol were deter- 
mined with methods described previously (J. Biol. 
Chem. 180: 615, 1949; 182: 479, 1950). The optimum 
pH for hydrolysis was the same for all members of 
the series; namely 6.55. The hydrolytic activity 
was greatest with esters of the fatty acids con- 
taining from 2-8 carbons. The highest rate 
hydrolysis was observed with cholesterol caproate. 
The esters of fatty acids with more than 8 carbous 
were hydrolyzed at proportionately lower rates % 
the length of the carbon chain increased. Branch- 
ing of the fatty acid chain markedly decreased the 
rate from that observed with the corresponding ™ 
acid. For esterification, the optimum px was il 
the range of px 5.0 to 5.2 for all members of the 
series except stearic and oleic acids, which wer 
5.5 and 5.1, respectively. In further experiments! 
was found that the optimum px for esterificatia 
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as determined for the fatty acids from acetic to 
palmitic acids probably did not represent the true 
optimum pH inasmuch as the enzyme was partially 
inactivated during incubation at acidities below 
pu 5.0. The results suggest that the true optimum 
pH for esterification varies with the fatty acid com- 
ponent. Summation experiments were carried out 
using a long- and a short-chain fatty acid ester 
and a mixture of the two esters. The total hydroly- 
sis observed with the mixture of esters was less 
than the hydrolysis observed with the short-chain 
acid ester alone. Thus, the findings do not support 
the hypothesis that the short- and long-chain acid 
esters are hydrolyzed by different enzymes, but 
rather they suggest that the long-chain acid esters 
inhibit the hydrolysis of the short-chain acid 
esters. 


Effect of ethionine on the choline oxidase system. 
Marian E. SwENnpsErp, ANN Louise SwANSON* 
AND Frank H. BEetHELu.* Simpson Memorial 
Inst., Univ. of Michigan, Ann Arbor. 

The effect of ethionine on a specific enzyme 
system, choline oxidase, has been studied using 
rat liver homogenates as an enzyme source. The 
rate of oxidation of choline was determined when 
ethionine was either added in vitro or fed in in 
vivo experiments. It was found that in both in- 
stances, ethionine inhibited choline oxidation. In 
in vitro experiments using 1:25 liver homogenates, 
the rate of choline oxidation as measured in the 
Warburg could be reduced by one-half when ethio- 
nine was added in equimolar concentration with 
choline. This inhibition was not reversed by 
methionine under the conditions employed but 
could be prevented by previous dialysis of the liver 
homogenate. In in vivo experiments, rats were fed 
an ethionine-containing diet for a 4-week period. 
When the choline oxidase content of liver 
homogenates from these rats was quantitated in 
the Warburg, values were approximately 10% of 
those which were obtained from livers of rats fed 
a similar diet without ethionine. The rate of cho- 
line oxidation in these livers could not be restored 
by dialysis of the homogenate. 


Microbiological formation of vitamin B,; in fishery 
waste materials. H. L. A. Tarr. Pacific Fisheries 
Exptl. Station, Vancouver, B.C. 

Since vitamin By, has been produced micro- 
biologically largely by commercial concerns little 
information has been made available regarding 
substrates employed or yields obtained. Though 
this vitamin occurs abundantly in most fish tis- 
Sues, especially in the viscera, its distribution in 
these and in by-products such as fish meals and 
condensed solubles is very variable (Tarr et al. 
Food Technology 4: 354, 1950). With a view to in- 
creasing, and possibly standardizing, the vitamin 
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By content of such products Streptomyces griseus 
and S. aureofaciens have been cultured with simple. 
aeration in herring press water adjusted to 2% 
solids content and with no additive other than 
2 ug/gm. of cobalt. Microbiological determination 
of vitamin By: in the crude fermentation liquids 
indicated that maximum yields were obtained 
after about 4 days at 27°. No agreement whatever 
was obtained in the results of assays of the crude 
fermentation products with Lactobacillus leich- 
mannii in tube turbidimetric procedure and with 
a cup-plate assay employing a glucose-inorganic 
salt medium inoculated with a vitamin By re- 
quiring mutant of Eschrichia coli. In general the 
vitamin B,2 content as indicated by L. leichmannii 
assay (about 400 mug/ml) was somewhat similar 
to that obtained following chromatographic separ- 
ation on KH,PO, impregnated filter paper, de- 
velopment on agar inoculated with the EF. coli 
mutant, and subsequent assay of the eluted 
vitamin. It appears that the hydroxy cobolamine 
form of vitamin By. occurs generally in these 
fermentation products. On treatment with KCN 
(2.5 mg/ml.) at pH 5.5 about one-half the total 
activity of the crude products appears as vitamin 
By following chromatographic separation. All 
activity disappears on treatment with 0.2 n NaOH 
at 100° for 30 minutes. 


Metabolism of plasma protein. Harotp TARVER 
AND IsmaiL A. ABDovu. Div. of Biochemistry, 
Univ. of California, Berkeley. 

The metabolism of plasma protein has been fol- 
lowed in rats by administering plasma labeled by 
giving donor animals serine-6-C. Plasma taken 
from the donors after 8 hours and subjected to 
dialysis had label in the protein fraction exclu- 
sively. After administration by vein (i.v.) to 200- 
gm. recipients in 1.5 ml. doses the concentration of 
the label in the plasma decreased at rates corre- 
sponding to apparent half-times of 1.6, 11 and 74 
hours. The slowest rate is attributed to plasma 
protein renewal. Six hours after giving the same 
dose intraperitoneally (i.p.) the label concentra- 
tion was the same in the plasma protein as that 
after i.v. injection. Doses given orally never led 
to comparably high labeling. The rate of labeled 
carbon dioxide production reached about the same 
maximum value almost at the identical time 
whether the protein was given i.v. or i.p., but the 
rate after oral administration was much higher in 
the early hours and lower later (after 12 hours). 
Little of the label from plasma was lost via other 
channels of excretion. Animals subjected to in 
vivo perfusion immediately after the injection of 
the protein, had considerable residual activity in 
tissues, especially in the liver, kidney and spleen. 
Activities in the tissues of animals sacrificed at 
intervals up to 168 hours have been measured. The 





258 


route of administration proved to have a smaller 
effect on the distribution of the label than might 
have been anticipated had plasma protein been in 
direct equilibrium with all tissues and their com- 
ponent proteins. 


Spirocheticidal substances of syphilitic blood. 
Henry TauBeR, CHARLOTTE McLeop,* War- 
FIELD GARSON* AND Harotp J. MAGNuson. 
Venereal Disease Exptl. Lab., U. S. Public 
Health Service, Univ. of North Carolina School of 
Public Health, Chapel Hill. 

Spirocheticidal substances, presumably anti- 
bodies, in the serum of patients and animals with 
syphilis has been demonstrated by a succession of 
workers in the past 30 years. In the early investi- 
gations, the spirocheticidal effect was demon- 
strated in vivo; more recently, however, Nelson 
and Mayer have developed in vitro methods for 
the measurement of this effect. In the present 
study an attempt is made to isolate and identify 
the spirocheticidal substances. Cohn’s Method 10 
of plasma fractionation has been adapted to the 
isolation of the various components of syphilitic 
plasma and serums. Normal blood samples (plasma 
and serum) were employed as controls. The chemi- 
cal fractions were analysed by electrophoresis. 
Fractionations have been performed on specimens 
from approximately 50 patients with untreated 
early syphilis in whom Treponemal antibodies 
could be demonstrated. The spirocheticidal sub- 
stances were present in Precipitate I + III-1, 2,3 
associated with the high molecular weight isoag- 
glutinins and a small amount of prothrombin pro- 
tein (and fibrinogen when plasma was employed) ; 
and in Precipitate I + III-3 associated with the 
high molecular weight antihemophilic globulin and 
cold insoluble globulin and a small amount of 
plasminogen. Both precipitates represent a small 
percentage of the blood proteins. These precipi- 
tates apparently contain nearly all of the spiro- 
cheticidal substances. 


Metabolism of C'‘-labeled glycerol and C'4- 
labeled pyruvate by rat liver, in vitro. CHING- 
TSENG TENG,* A. Barrp HASTINGS AND FRANCES 
B. Nessett. Dept. of Biological Chemistry, Har- 
vard Med. School, Boston, Mass. 

Experiments on the metabolism of a-carbon 
labeled glycerol and a-carbon labeled pyruvate 
have been carried out on normal rat liver slices 
in vitro in a potassium-rich medium containing 
both glycerol and pyruvate as substrates. From 
the data obtained, the amount of glycerol and of 
pyruvate carbons which converted to glycogen, 
glucose, lactate, CO., barium and alcohol precipi- 
table fractions, lipids, and protein residue have 
been calculated. These account for 92% of the 
glycerol carbons and 57% of the pyruvate carbons 
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which are metabolized. About three times as much 
glycerol is converted to glucose and glycogen as 
is pyruvate; on the other hand, about three times 
as much pyruvate is converted to lactate and CO, 
as is glycerol. A comparison has also been made 
between the metabolism of pyruvate carbons in 
glycerol-pyruvate media and in glucose-pyruvate 
media. In the latter media, about 62 per cent of 
the pyruvate carbons metabolized are accounted 
for. In the glucose-pyruvate media, more of the 
pyruvate carbons were converted to glycogen and 
CO.; less were converted to lactate; and about the 
same number were converted to glucose. These 
results provide quantitative data on the extent to | 
which glycerol may participate in the formation 
of glucose, glycogen and COs, and in addition, the 
extent to which glycerol and pyruvate undergo 
dismutation in vitro. 


Determination of coenzyme A. L. J. TEPLY AnD 
WINIFRED Rocers.* Inst. for Enzyme Research, 
Univ. of Wisconsin, Madison. 

V. Jagganathan, J. C. Rabinowitz and R. S$. 
Schweet have observed that in the presence of a 
purified pyruvic acid oxidase system, pigeon liver 
preparations with coenzyme A added acetylate 
sulfanilamide. It is not necessary to add ATP. 
This procedure has been used with the 4-aminoazo- 
benzene acetylation assay. Under these conditions, 
synthetic panthetine (LBF) (obtained from Dr. 
E. E. Snell) has been found to be completely in- 
active, though it does show some activity if ATP 
is added. The assay has been applied to fractions 
obtained during coenzyme A purification. The use 
of arsenate to distinguish between different 
pantothenic acid compounds in the acetylation of 
4-aminoazobenzene has not been satisfactory in 
our hands. 


Effect of choline on fat absorption. H. C. Tipwelt 
AND Mary E. Naauer.* Biochemistry Dept., 
Southwestern Med. School, Dallas, Tex. 
Choline has been shown to aid the passage of 

fat from the intestine to the lacteals and to in- 

crease the rate of the appearance of fat in the 
blood. The question was raised as to whether this 
action might be the result of an acetylcholine- 
like effect of the choline rather than that of pro- 
moting phospholipid formation. Hence the effect 
on the rate of fat absorption of varying amourts 
of prostigmine and mecholyl, which might produce 

a similar physiological effect, was studied. Very 

small amounts of mecholyl appeared to exert a! 

effect similar to that of choline, while large! 

amounts of both mecholyl and prostigmine re 
tarded the appearance of the absorbed fat in the 
blood. If supplements of methionine or methionine 
and ethanolamine should hasten the rate of fat 
absorption, it might be that they were promoting 
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choline and possibly phospholipid formation. It 
would be supporting evidence against only an 
acetylcholine-like action with choline. Prelimi- 
nary results do not indicate that these supplements 
enhance the rate of fat absorption. However, cho- 
line formation may be too slow to show an effect 
during a 3-hour period. Studies to date would sug- 
gest that at least a part of the effect of choline on 
fat absorption was due to its acetylcholine-like 
action. 


Light-scattering studies on insulin. FRANK 
TretzE* AND Hans Neuratu. Dept. of Bio- 
chemistry, Univ. of Washington School of Medi- 
cine, Seattle. 

In a recent investigation of the disaggregation 
of insulin in acid solution by the methods of ultra- 
centrifugation and diffusion, Fredericq and 
Neurath have assigned a minimum molecular 
weight of 6000 to this protein. Since this value is 
in disagreement with those previously reported by 
others (about 12,000), the protein has been sub- 
jected to further investigation by the method of 
light-scattering. In a preliminary investigation 
with proteins of known molecular weight, satis- 
factory values were obtained with crystalline 
bovine serum albumin (70,000 + 3000) and chymo- 
trypsinogen (26,000 + 1000). In phosphate buffer 
of pH 2.6 and ionic strengths 0.1, 0.05, and 0.01, 
and in NaCl solution of the same px and ionic 
strength 0.1, extrapolation of the scattering data 
to infinite dilution yielded molecular weights of 
12,000 + 1000. Analysis of the scattering curves 
leads to the following conclusions: /) at any par- 
ticular insulin concentration the extent of aggre- 
gregation with increasing ionic strength of phos- 
phate buffer; 2) aggregation of insulin is more 
pronounced in NaCl solution of ionic strength 0.1 
than in phosphate solution of the same ionic 
strength. While these results confirm those of 
Ellenbogen and Oncley and of Gutfreund, they 
cannot be considered conclusive because of the 
well-known sensitivity of the light-scattering 
method to small amounts of impurity of high 
molecular weight. Thus only 5% of an impurity of 
molecular weight 32,800 is sufficient to raise the 
extrapolated molecular weight from 6000 to 12,000 
in the light-scattering method. 


Comparative rates of renewal of choline and phos- 
phate groups in the phospholipids of rat liver. 
Marian TOLBERT* AND RutH Oxey. Dept. of 
Home Economics, Univ. of California, Berkeley. 
Intact 200-gm.‘male rats were injected simul- 

taneously with tracer doses of C'‘ methyl] labeled 

choline (supplied by Drs. M. Calvin and B. M. 

Tolbert of the Radiation laboratory) and P# 

labeled phosphate. At the desired time intervals 

thereafter, the rats were sacrificed and the quan- 
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tity and activity of the choline and phosphate in 
the various liver fractions determined. Choline 
was separated as the reineckate and phosphorus 
as MgNH,PQ, before counting. Calculation of 
turnover time of the choline containing phospho- 
lipid phosphate from specific activity-time rela- 
tionships of precursor and compound for 19 rats 
(by the method of Zitversmit, D. D., C. ENTEN- 
MAN AND M. C. Fisuuer. J. Gen. Physiol. 26: 325, 
1943) using glycerophosphate as a precursor, gave 
a mean value of 10.9 hours. Non-phospholipid 
choline proved not to meet the criteria for a pre- 
cursor of phospholipid choline. Comparison of rate 
of renewal on the basis of decay as estimated by 
plotting the best fitting straight lines for log- 
arithmic specific activity values was therefore 
attempted. Data from 20 additional rats were 
used. After 10 hours the slopes for phospholipid 
phosphate and for phospholipid choline were simi- 
lar, as were those for inorganic phosphate and non- 
phospholipid choline. There was, however, some 
indication that the labeled phospholipid choline 
had an earlier and a slightly higher maximum 
concentration than did the labeled phospholipid 
phosphate. 


Influence of triphosphopyridine nucleotide upon 
evolution of oxygen and fixation of carbon 
dioxide by illuminated chloroplasts. L. J. 
Totmacn* AND H. Garrron. Dept. of Chemistry 
and Inst. of Radiobiology and Biophysics, Univ. 
of Chicago, Chicago, Ill. 

Illuminated spinach juice has been shown to 
evolve small amounts of oxygen. In a study of 
this phenomenon, it was found that the reaction 
requires substances in the cell sap in addition to 
the photochemical apparatus of the chloroplasts. 
Oxygen evolution from juice was increased by the 
addition of the photosynthetic intermediate phos- 
phoglyceric acid, as well as by addition of pyruvic 
acid and hexose diphosphate, with oxygen appear- 
ing in yields up to 16% of the amount calculated 
on the basis of added substrate. Addition of TPN 
gave much greater stimulation, with yields over 
30 times the stoichiometric. None of these sub- 
stances appeared to be effective in the presence of 
separated chloroplasts. The reduction of TPN by 
chloroplasts in a light reaction was demonstrated 
with the aid of the ‘malic’ enzyme system. Under 
these conditions oxygen evolution appears coupled 
with a fixation of carbon dioxide, as shown by 
radioactive tracer experiments. The reduction 
potential of TPN is several tenths of a volt below 
those of the ordinary Hill reagents; its reduction 
provides a method for the coupling of CO, reduc- 
tion with the photochemical activity of chloro- 
plasts. 
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Alkali-catalyzed transformation of glucose into 
fructose and mannose. YALE J. Topper (intro- 
duced by DeWirrt Sterten, Jr.). Div. of Nu- 
trition and Physiology, Public Health Research 
Inst. of the City of New York, Inc. 

The alkali-catalyzed transformation of glucose 
into fructose and mannose has been studied with 
the aid of deuterium. The distribution of isotope in 
the products has been ascertained when the source 
of isotope was either D,O or 1-deuterio-glucose. 
In the former case, it has been demonstrated that 
the fructose which was formed in saturated lime- 
water had exchanged 1.68 atoms of hydrogen at 
35° and 1.55 atoms at 25°. Thus, in contrast to 
those of others, the present findings are in com- 
plete accord with the concept that the transforma- 
tion proceeds via enolization, both at 25° and at 
35°. When 1-deuterio-glucose was used as the 
source of isotope it was found that, in successive 
experiments, the mannose formed had retained 
46, 44 and 52% of the isotope contained in the 
starting material, while the fructose retained 94 
and 100%. These results indicate that the mannose 
which arose when glucose was treated with a 
limited amount of alkali (i.e. saturated lime- 
water) is derived exclusively from fructose. From 
this it is concluded that the transformation pro- 
ceeds over two distinct steps: glucose = trans- 
enediol = fructose, and fructose = cis-enediol 
= mannose. The provisional assignments of trans- 
and cis-enediols is based on the relative acidic 
strengths of the three hexoses. The possible rela- 
tionship of these findings to the enzymic isomeri- 
zations of the phosphohexoses will be discussed. 


Influence of folic acid on metabolism of glycine, 
serine and threonine by Streptococcus faecalis. 
Joun R. Torrer anp Dorotuy S. Garnges.* 
Univ. of Arkansas School of Medicine, Little 
Rock. 

Investigation of the behavior of Streptococcus 
faecalis toward high concentrations of amino acids 
has revealed that inhibition of growth by glycine 
and threonine is much more pronounced when the 
folic acid concentration is also elevated. With 
0.5 myg. of folic acid per ml. of medium, glycine 
in 35 mm and pt-threonine at about 100 mm con- 
centration reduced the maximum growth by one- 
half. On the other hand when folic acid was pres- 
ent at 20 myg. per ml. of medium 5-7 mw» glycine 
and 13 mm pti-threonine brought about a 50% 
reduction in maximum growth. Three and five- 
tenths mm pDL-serine produced a similar inhibition 
which, however was independent of the folic acid 
concentration. pL-alanine, pi-phenylalanine, t- 
lysine, 1.-arginine, DL-aspartic acid, pL-norleucine, 
pi-leucine do not inhibit growth of the organism 
under similar conditions. Histidine and glutamic 
acid inhibited growth but the mechanism appears 
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to be different. The inhibitory effect of high folic 
acid concentration can be partially reversed by 
aminopterin. The glycine effeet was reversed by 
dimethylglycine which also appears to be able to 
replace folic acid for growth of S. faecalis. The 
breakdown of glycine appears to be limited by the 
available folic acid. The inhibitory substance 
produced from glycine in the presence of large 
quantities of folic acid may be serine. The results 
also suggest that threonine is converted to glycine 
by S. faecalis. 


Anomaly in acetylcholine system in cerebral cor- 
tex in focal epilepsy and following methionine 
sulfoximine administration. D. B. ToweR* anp 
K. A. C. Etxuirorr. Montreal Neurological Inst., 
Montreal, Quebec, Canada. 

Determinations have been made, on cerebral 
cortex from various unanesthetized mammals, of 
total acetylcholine (ACh) content, cholinesterase 
activity, and the rates of increase of bound and of 
free ACh with slices incubated in the presence 
and absence of a high potassium concentration. 
Per unit weight, all these quantities decrease regu- 
larly and to the same relative extent with increas- 
ing brain weight of the animal. In human focal 
epileptogenic tissue there is a definite failure of 
the bound ACh to increase on incubation and a 
probably significant small increase in cholines- 
terase activity. Other aspects of the ACh system 
fall in the probable normal range. A similar fail- 
ure of bound ACh production occurs in tissue from 
animals in which a convulsive condition has been 
produced by administration of methionine sulfox- 
imine. (This substance, ‘agene toxic factor,’ was 
kindly supplied by Dr. L. Reiner, Wallace and 
Tiernan Products, Inc.) Partial anoxia in vitro 
prevents the increase in bound ACh in incubated 
slices of normal cortex without affecting the pro- 
duction of free ACh. Glutamine or methionine 
added to the suspending medium reverses the 
effect of methionine sulfoximine administration. 
Glutamine, but not methionine, reverses the effect 
of partial anoxia. Administration or pentobarbi- 
tal, ether, tribromoethanol, Dilantin or pheno- 
barbital causes an increase in bound ACh 
production and counteracts the effect of partial 
anoxia. 


Color reactions of amino and imino acids with 
minhydrin. WaLtTER Tro.LL* ANp R. KEITH 
CaNNAN. Dept. of Chemistry, New York Univ. 
College of Medicine, New York City. 

All published colorimetric procedures involving 
ninhydrin suffer from variable non-quantitative 
recovery of color from different amino acids. An 
attempt has been made to overcome this. We find 
that the rate of the reaction is increased in organi¢ 
solvents containing less than 10% water and par- 
ticularly in mixtures of phenol and pyridine. In 4 
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system containing ninhydrin, alcohol, pyridine, 
phenol, potassium cyanide and water almost all 
amino acids as well as small peptides are converted 
quantitatively to diketohydrindylidene-hydrind- 
amine in 1-3 minutes at 100°. Glycine, alanine, 
valine, leucine, isoleucine, serine, threonine, 
methionine, phenylalanine, tyrosine, glutamic 
acid, aspartic acid, arginine and histidine give 97- 
102°, yield of the colored derivative as measured 
in the Beckmann spectrophotometer. Lysine gives 
a somewhat high value per mole, tryptophane a 
low value. The reagents are supplied from three 
stable stock solutions. The imino acids, proline 
and hydroxyproline, react differently. The first 
product is a red compound which appears to be 
identical with the compound isolated by Grass- 
man and Arnim (Ann. Chem. 509: 288, 1934). The 
red derivative of proline is very rapidly converted 
to a yellow product whereas that of hydroxypro- 
line reacts only slowly. A specific method of 
analysis of hydroxyproline has been based on this 
difference in behavior. 


Standards for protein-bound iodine concentration 
in the serum of men of certain age groups. 
Rosert G. Tucker (introduced by ANCEL 
Krys). Lab. of Physiological Hygiene, Univ. of 
Minnesota, Minneapolis. 

Serum protein-bound iodine (PTI) determina- 
tions were made in 404 urban Minnesota men who 
were found clinically normal in detailed examina- 
tions. There were 130 university students (18-25 
years of age) and 274 business and professional 
men (45-56 years of age). The frequency distribu- 
tion curve for PBI was significantly skewed and 
leptokurtie so percentile values instead of stand- 
ard deviations were used to define the limits for 
possible and probable abnormalities. No correla- 
tion was observed between age and the serum 
PBI within the young group or within the middle- 
aged group. However, the young group of normal 
men was significantly higher in serum PBI than 
the middle-aged group. A low but significant cor- 
relation was demonstrated between the serum 
PBI and the BMR (r = +0.112). A low but signifi- 
cant linear correlation was observed between the 
serum PBI and the serum total cholesterol con- 
centration in the middle aged group of normal 
men (r = +0.158); no such relation was found in 
the group of normal young men. For the gross 
sample of normal men a curvilinear relationship 
was demonstrated between the serum PBI and 
the serum cholesterol, presumably reflecting the 
relationship of both factors to age. No relationship 
Was found between the serum PBI and the relative 
obesity expressed as the deviation of actual body 
weight from the ‘normal’ in standard tables. 
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Purification and amino acid content of pressor 
principle (vasopressin) of posterior lobe of the 
pituitary. Rospert A. TuRNER,* JOHN G. 
Prerce* AND VINCENT bU VIGNEAUD. Dept. of 
Biochemistry, Cornell Univ. Med. College, New 
York City. 

A method has been developed for obtaining 
highly potent vasopressin preparations. This 
method consists of counter-current distribution 
in an all-glass apparatus (CRAIG AND Post. Anal. 
Chem. 21: 500, 1949) with a solvent system of n- 
butyl alcohol and aqueous p-toluenesulfonic acid. 
After distribution, the acid is removed frum the 
active fractions with Amberlite IR-4B resin. Prep- 
arations of high potency, 400-500 pressor u/mg., 
can be obtained by these procedures. Analysis of 
these preparations by starch column chromatog- 
raphy shows the presence of phenylalanine, tyro- 
sine, proline, glutamic acid, aspartic acid, glycine, 
ammonia, arginine and cystine. Moreover the 
eight amino acids are in molar ratios to each other 
of approximately 1:1 with about 3 moles of am- 
mohia for 1 mole of each of the amino acids. Only 
slight traces of other amino acids were found. In 
terms of these 8 amino acid residues and ammo- 
nia, 91% of the weight of unhydrolyzed compound 
was accounted for. Whether the portion unac- 
counted for is due to the presence of impurities 


not detected by the analytical procedure or due to 
other moieties in vasopressin not detected remains 
for future investigation. 


Renal excretion of administered radiophosphorus 
following thyroparathyroidectomy and the injec- 
tion of parathyroid extract. W. R. Tweepy aNnp 
E. M. Zorn.* Radioisotope Unit, Veterans Ad- 
ministration Hosp., Hines, IIl. 

During the 3 days immediately preceding thyro- 
parathyroidectomy, restriction of the daily food 
(Purina laboratory chow) intake of 130 rats, 
weighing 100-200 gm., to approximately one-half 
the amount they normally would have consumed, 
accentuated the retention of the P®? that was ad- 
ministered after the operation. The subcutaneous 
injection of a single dose of parathyroid extract 
(Lilly) (0.5, 1.0, 2.5, or 5 U. S. P. uv), 18 hours 
after the 65 experimental animals had been oper- 
ated on and 20 minutes before the intraperitoneal 
injection of 15 we. of essentially carrier-free P*? in 
both the control and the experimental animals was 
followed, during the next 5 hours, by the urinary 
excretion of 11-15% (statistically significant mean 
values) of the dose of P®? as compared to 3-6% 
excreted by the operated controls. Comparison of 
the serum calcium values of the experimental ani- 
mals that received 0.5 u of parathyroid extract 
and their controls at the end of the 5-hour period 
revealed no increase in the serum calcium. Injec- 
tion of small amounts of parathyroid extract, 
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added to normal rat or human blood serum, pro- 
duced the expected increase in the urinary excre- 
tion of P**, but normal blood serum alone or blood 
serum suspected of containing an increased 
amount of parathyroid hormone activity was 
ineffective. 


Rates of synthesis and turnover of proteins and 
nucleic acid purines in the rat. EveLtyn P. 
TyYNER,* CHARLES HEIDELBERGER AND G. A. 
LePace. McArdle Memorial Lab., Univ. of Wis- 
consin, Madison. 

The studies of LePage and Heidelberger (Federa- 
tion Proc. 9: 195, 1950) have been extended by an 
investigation of the rate of incorporation of gly- 
cine-2-C™ into the nucleic acids and proteins of 
the rat, and the subsequent turnover rate of the 
purine moieties. Labeled glycine was administered 
by stomach tube to rats bearing multiple 10-day 
Flexner-Jobling carcinoma transplants. After 
various intervals of time the animals were sacri- 
ficed. The protein, desoxyribonucleic acid (DNA), 
and pentose nucleic acid (PNA) were isolated 
from liver, kidney, and tumor tissue, and their 
specific radioactivities were determined. Adenine 
and guanine were isolated by chromatography 
after hydrolysis of the nucleic acids, and their 
specific activities as well as that of the free glycine 
in the tissues were determined. An appreciable 
proportion of the isotope was shown to be present 
in the DNA as well as in the PNA. The radioactiv- 
ity was incorporated more rapidly into both pro- 
tein and purines in liver than in tumor and least 
rapidly in kidney. These results are essentially in 
agreement with and supplement the work of 
Griffin et al. (Cancer 3: 316, 1950). 


Clostridium histolyticum collagenase. ALFRED A. 
TyYTELL, JAMES D. OGLE AND KATHLEEN HEw- 
SON (introduced by Mixan A. Locan). Dept. of 
Biological Chemistry, College of Medicine, Univ. 
of Cincinnati, Cincinnati, Ohio. 

A purified preparation has been made of a pro- 
teolytic enzyme which attacks native, fibrous 
collagen. This enzyme preparation is free from 
contamination with other proteinases and pepti- 
dase(s) present in original filtrates and in crude 
preparations. The activity of the purified colla- 
genase is comparable to that of crystalline trypsin 
when gelatin is used as a substrate. However, 
collagenase liberates more free amino groups than 
crystalline trypsin for an equal drop in gelatin vis- 
cosity. Collagenase attacks a-benzoyl-L-arginin- 
amide. It does not attack denzoyl-glycinamide, 
benzoylglycyl-glycine, L-glutamyl]-.L-tyrosine, 
benzoyl-L-alaninamide, glycyl-t-leucine, L-leucin- 
amide, t-leucylglycine, L-leucyl-diglycine, digly- 
cine, glycinamide, triglycine, and L-prolinamide. 
There is an indication from micro-iontophoretic 
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studies that collagenase and trypsin produce dis. 
tinctly different peptide patterns in the digestion 
of gelatin. The kinetics of collagenase proteolytic 
activity on complex and synthetic substrates will 
be compared to those of the common mammalian 
crystalline proteolytic enzymes. 


Enzymatic formation of tyrosine from phenylala- 
nine. S. UpENFRIEND, J. CooperR* ANp C. T, 
CriarK.* Section on Chemical Pharmacology, Natl. 
Heart Inst., Bethesda, Md. 

Bernheim (J. Biol. Chem. 152: 481, 1944) ob- 
served the formation of a phenolic substance when 
rat liver slices were incubated with L-phenylala- 
nine and suggested that the product could be tyro- 
sine. Work in this laboratory has confirmed this 
finding for rats and demonstrated it in many other 
species as well. The identity of the phenolic sub- 
stance with tyrosine has been confirmed by two 
procedures; a) treatment with tyrosine decarboxy- 
lase and identification of the resulting tyramine, 
and 6) isolation of radioactive tyrosine chromato- 
graphically after C™ labelled phenylalanine had 
been incubated with liver slices. The system that 
carries out this transformation is found in the 
supernatant when liver homogenate is centrifuged 
at 15,000-20,000 g and requires D.P.N. or T.P.N. 
for activity. The crude enzyme preparation shows 
no activity with phenylglycine or phenylserine. 
Some activity is observed when o-phenylalanine 
is used as substrate but this may be due to re- 
cemization before reaction. Derivatives of 1- 
phenylalanine with substitution on the nitrogen 
are also acted upon; acetyl-, chloracetyl-, and 
carbobenzoxyglycylphenylalanine are as active 
as the parent compound. Cyanide, azide, fluoride 
and arsenate have little effect on the activity 
but 6-2-thienylalanine (.02mM) strongly inhibits. 
The latter observation is of interest since this 
compound has been shown to act as an antimetab- 
olite of phenylalanine in animals and microorgan- 
isms. Attempts are being made to purify the 
enzyme system and to investigate the mechanism 
of the reaction. 


Investigation of Bence-Jones proteins. Bernard 
Upin* anp Frank W. Purnam. Dept. of Bio- 
chemistry, Univ. of Chicago, Chicago, IIl. 
Physical chemical and immunological studies 

have been made of the urinary proteins from 3 

patients with multiple myeloma all of whom e%- 

hibited a similar abnormal serum protein. Two 

excreted an abundant homogeneous Bence-Jones 
protein with physical constants for JM and RF 

respectively of: Sao = 3.60 and 3.44 Svedberg U; 

Dw» = 7.7 and 7.6 X 10-5 cm.? sec.~!; f/fo = 1.16, 

and 1.19; molecular weight = 43,500, and 45,200; 

and mobility in veronal buffer pu 8.6 = 4.4 and 

2.2 X 10-5 cm.? sec.~! volt. Se for the proteil 
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from JM was independent of concentration over 
the 8-fold range studied. The molecular weight 
and f/fo of the Bence-Jones proteins differ sig- 
nificantly from literature values. Antiserum to the 
urinary protein from JM gave negligible cross 
reaction to that from RF. A urinary protein 
excreted in low amount by MS waselectrophoreti- 
cally and ultracentrifugally heterogeneous, and did 
not give the typical Bence-Jones heat reaction. 
Ultracentrifugal study showed it consisted largely 
of low molecular weight substance with Sx of 
about 2.2. However, in all three cases the major 
abnormal serum component was similar electro- 
phoretically and ultracentrifugally (mobility = 
2.6-2.8 u at pH 8.6; So = 8.6-8.98). This serum 
protein appears to be a discrete species, pre- 
viously uncharacterized, and occurring occasion- 
ally in multiple myeloma. There is no correlation 
between the presence of this serum protein and 
the physical chemical properties of the urinary 
proteins. However, immunological relationships 
are being further investigated. 


Action of crystalline trypsin on insulin and the 
hyperglycemic factor. F. R. VAN ABEELE AND 
Kk. D. Campse.ti (introduced by Ortro K. 
BenreNs). Div. of Biochemistry, Eli Lilly Re- 
search Labs., Indianapolis, Ind. 

Although the hyperglycemic factor is com- 
pletely destroyed by the action of crystalline tryp- 
sin, insulin is surprisingly resistant to this enzyme. 
It was possible to obtain insulin that was free of 
hyperglycemic activity by use of this reaction. 
Using trypsin to insulin ratios from 1:1000 to 
1:15,000 by weight ‘t was impossible to detect 
any loss in insulin potency after digestion. This 
reaction, although useful for the preparation of 
insulin which is devoid of hyperglycemic activity, 
has the disadvantage of causing the resulting in- 
sulin to be contaminated with trypsin. The re- 
sulting insulin-trypsin combination was very 
stable. A thorough reprocessing including crys- 
tallization failed to remove the enzyme from in- 
sulin. The unusual character of the mutual affinity 
of insulin and trypsin suggests an explanation of 
the resistance of insulin to the hydrolytic action of 
this enzyme. Various insulin preparations were 
assayed for proteolytic and hyperglycemic activ- 
ity and it was found that insulins prepared by use 
of trypsin showed no hyperglycemic activity but 
appeared to have proteolytic activity, while insu- 
lin preparations made without the use of trypsin 
often contained hyperglycemic activity. At least 
some commercial insulin preparations which were 
known to contain no hyperglycemic factor appear 
to possess proteolytic activity. 


Observations on solvation and reconstitution of 
collagen. PARKER VANAMEE AND Keita R. 
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PorTER (introduced by S. Granick). Rocke- 

feller Inst. for Med. Research, New York City. 

In an attempt to understand the structure and 
properties of collagen, stages in the solvation and 
reconstitution of rat tail tendon were examined 
with the electron microscope. Partial breakdown 
of the fibers was accomplished by enzymatic di- 
gestion with trypsin. This procedure revealed that 
the fibers were made up of bundles of filaments 
which were beaded in nature, groups of three beads 
giving the large period of collagen. Solvation of 
the collagen was also accomplished with dilute 
acetic acid and the fundamental fibrils thus ob- 
tained were reconstituted with varying concen- 
trations of sodium chloride and hydrogen ion. At 
saline concentrations of 1% the fibers formed were 
tactoid in shape and showed both a small (210A) 
and a large (640A) periodicity, but never, pre- 
cisely, the fine structure of natural collagen. 
Higher and lower concentrations of sodium chlo- 
ride produced smaller fibrils showing little evi- 
dence of periodic structure. Rate of fiber 
formation varied directly with concentration of 
salt. Hydrogen ion concentration at the isoelectric 
point reported for collagen (pH 5.8) produced 
fibers having a fine structure indistinguishable 
from that of natural collagen. Hydrogen ion con- 
centrations above and below this point yielded 
fibers showing significant variations from the 
normal in size and structure. Rate of fiber forma- 
tion varied inversely with the concentration of 
hydrogen ion. 


Metabolism of cholesterol: absorption, tissue dis- 
tribution and fatty acid synthesis. J. T. Van 
Bruacen,* T. T. HurcHens* ann E. S. West. 
Dept. of Biochemistry, Univ. of Oregon Med. 
School, Portland. 

Cy, labeled, biosynthesized cholesterol has been 
fed via stomach tube to two young male rats. One 
received 316 mg. (57 counts/min/mg.), in 5 doses 
in oil. The other received 100 gm. (404 counts/min/ 
mg.) in 4 doses in oil over 48 hours. Liver, skin, 
carcass, brain plus spinal cord, and gut and feces 
were separated into saponifiable and non-saponi- 
fiable fractions. Radioassay of the cholesterol 
fractions indicated all tissues contained C,, sterols 
in the descending order of total activity: gut, 
carcass, liver, skin and brain. Liver cholesterol 
had the highest specific activity (excluding gut 
cholesterol). Fatty acid fractions showed a Cy 
activity in the descending order for total activity: 
gut, skin, carcass, brain and liver. Brain fatty 
acids showed specific activities exceeded only by 
gut fatty acid fractions. Liver glycogen of the 
second experiment had a specific activity of 0.07 
counts/min/mg. All activities are reported as for 
BaCO; at infinite thickness. Total tissue Cy was 
12% of the administered cholesterol activity. The 
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activity of the fatty acids suggests that cholesterol 
is catabolized through a process that yields acetate 
fragments for fatty acid synthesis. At least 5% 
of the administered cholesterol activity was re- 
covered in tissue fatty acids. The activity of the 
liver glycogen indicates that at least part of the 
molecule may enter carbohydrate synthesis cycles. 


Determination of total: and radioactive carbon. 
DonaLp D. Van SLYKE, RoBERT STEELE* AND 
JoHN Piazin.* Depts. of Biology and Medicine, 
Brookhaven Natl. Lab., Upton, L. I., N.Y. 
Total carbon is determined by the wet combus- 

tion method of Van Slyke and Folch, with man- 

ometric measurement of the COz, air-free reagents 
being used in the manometric chamber so that the 
zero manometric reading can be determined after 
ejecting the CO.. The ejected CO: is used for 
measurement of C™ activity. For this two methods 
have been developed. In Method I the COs: is 

precipitated as BaCO;. The BaCO; is filtered on a 

sintered glass disk and the activity counted in a 

methane flow counter. In Method ITI the CQ: is 

transferred to the gas counter developed in this 
laboratory by Bernstein and Ballentine. Counting 
in the gas phase has the advantage that there is 
no self-absorption, the count being a linear func- 
tion of the amount of CO, in the counter. With 
the BaCO; counter the useful range of total carbon 
sample size is 0.3-2.0 mg. Less than 0.3 mg. of 
carbon does not yield enough BaCO; for uniform 
layers, and because of self-absorption more than 

2 mg. gives no greater count. With Method II, 

employing the gas counter, the useful range is 

0.1-15.0 mg. of total carbon. With a given counting 

time and error, Method II permits measuring a 

specific carbon activity about 0.01 of that which 

can be measured by Method I. (Research spon- 
sored by Atomic Energy Commission.) 


Activity of glyceraldehyde-3-phosphate dehydro- 
genase and its binding of coenzyme and sub- 
strate. SipNEy F. Veuickx. Dept. of Biochem- 
istry, Washington Univ. School of Medicine, 
St. Louis, Mo. 

Glyceraldehyde dehydrogenase crystallizes from 
rabbit muscle with 1.7 molecules of DPN per mole- 
cule of protein (M.W. 120 000). When the DPN is 
removed with norite, the activity of the enzyme 
increases linearly with added DPN until 2 mole- 
cules of DPN per molecule of protein have been 
added and then remains constant. This indicates 
that 2 molecules of DPN are bound and that both 
binding sites are catalytically active. The linear 
velocity increment is a consequence of the great 
affinity of the enzyme for DPN. Binding of DPN 
was also measured by analysis of supernatant 
solutions after ultracentrifugation of enzyme- 
DPN mixtures. The sedimenting protein carries 
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down 2 molecules of DPN, and a dissociation con- 
stant of the order of 10-° m/ml. can be calculated. 
This apparent thermodynamic dissociation con- 
stant is about 100 times smaller than the Michaelis 
constant for DPN. The reasons for this difference 
will be discussed. Two molecules of reduced co- 
enzyme (DPNH) are also bound by the protein. 
Direct quantitative observation of displacement 
of DPN by DPNH shows that the binding of DPN 
and DPNH is competitive and that the dissocia- 
tion constants are the same. These conclusions 
are confirmed by kinetic analysis of the course of 
the reaction. The DPNH that is produced in- 
hibits the reaction competitively to the extent 
expected if the dissociation constants of enzyme 
DPN and enzyme-DPNH were the same. 


Action of vitamin B,. and folic acid on labile 
methyl synthesis in the rat. WaLTER G. VERLy,* 
JoHN E. Wiison,* JoHn M. KINNEY* anv 
Juutan R. RacuEere. Dept. of Biochemistry, 
Cornell Univ. Med. College, New York City. 

It has been shown that the carbon of methanol 
can be incorporated into the methyl group of 
choline in the rat (pU VIGNEAUD AND VERLY. J. 
Am. Chem. Soc., 72: 1049, 1950). Experiments with 
methanol labeled with deuterium and C" indi- 
cated that methanol was used, presumably through 
oxidation and subsequent reduction, in the syn- 
thesis of a methyl group in the formation of a 
labile methyl compound (pu Vi@NEAUuD, VERLY, 
WILSON, RACHELE, RESSLER AND KINNEY. J. Am. 


Chem. Soc. In press). This newly formed methyl’ 


group then enters transmethylation reactions. 
Experiments have now been undertaken to see 
whether vitamin B,2 or folie acid had any effect 
on the utilization of methanol. C*-Deuterio- 
methanol was injected into rats subcutaneously. 
Trimethylamine derived from choline isolated 
from the carcasses was analyzed for C and dew- 
terium. No significant difference in the utilization 
of methanol for labile methyl] synthesis was found 
between young, By2-deficient rats and their litter 
mates prepared in the same way but injected with 
Biz prior to administration of methanol. Folic 
acid administration caused a two-to-threefold 
increase in the utilization of methanol in labile 
methyl synthesis in the folic acid-deficient rat. 
These results on Bj. and folic acid supplement 
those obtained by Sakami and Welch (J. Biol. 
Chem. 187: 379, 1950) on labile methyl synthesis 
from formate in liver slices. 


Isolation of rat liver lactic dehydrogenase. 
Car 8. Vestiine, Davip M. Grsson,* Epwis 
O. Davisson* anp B. Roger Ray.* Noyes 
Lab. of Chemistry, Univ. of Illinois, Urbana. 
Studies of rat liver lactic dehydrogenase have 

shown it to be a very stable protein and thus well 
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suited for isolation work. A method for the separ- 
ation of the enzyme in highly purified form has 
been developed. Fresh rat liver homogenates 
(28%) in 0.25 m NaCl-0.012 m NaHCO; have been 
made in a Waring blendor and then brought at 
0° to 20% ethanol concentration, pu 6.5. Inert 
protein is removed, leaving a clear supernatant 
fluid. Subsequent purification is accomplished by 
operating at (NH,)2SO, saturation levels between 
40 and 50% and at pu’s in the range, 5.7-8.3. The 
enzyme remains soluble at (NH,)2SO, concentra- 
| tions of 40% of saturation or less, while it is pre- 
cipitated at saturation levels in excess of 50% in 
the pH range stated. Fractions have been obtained 
which show 200 times the specific activity of the 
original homogenates. Activity assays are con- 
ducted spectrophotometrically with enzyme, lac- 
tate, DPN and veronal buffer at px 8.4. Ultra- 
centrifugal analysis indicates the presence of two 
principal components in the purified material. 
Electrophoretic studies show the enzyme to be 
slow-moving with respect to contaminating pro- 
teins at pH 8.3. Further characterization of the 
purified fractions is in progress. 


Metabolism of C14-glucose and pyruvate-2-C" by 
mammalian muscle in vitro. CLaupDE A. VELLEE 
AND ViviEN K. Wuite.* Dept. of Biological 
Chemistry, Harvard Med. School, Boston. 

Rat hemidiaphragms were incubated in dupli- 
cate Warburg vessels in a medium containing 11.1 
m/l. glucose and 10 mm/I, pyruvate; either the 
glucose or pyruvate was labeled. After a two-hour 
incubation, glycogen was isolated from the muscle, 
hydrolyzed to glucose and converted to glucosa- 
zone for counting. Aliquots of the medium were 
analyzed chemically for glucose, pyruvate, and 
lactate, and aliquots were precipitated as glucosa- 
zone and as pyruvate 2,4-dinitrophenylhydrazone 
and counted. The respiratory CO. was recovered 
from the center well, precipitated as BaCO; and 
counted. None of the glucose in the medium at the 
end of the incubation came from labeled pyruvate, 
chemical evidence that muscle has no phosphatase 
for glucose-6-PQ,. Five to 15% of the pyruvate 
isolated at the end of the incubation came from 
the labeled glucose. Seventy to 80% of the glucose 
and pyruvate disappearing from the medium was 
accounted for as lactate appearing, glycogen syn- 
thesized, COz produced, and glucose converted to 
pyruvate. The amount of glycogen synthesized is 
increased when both glucose and pyruvate are 
present over that made when either is present 
alone. Insulin triples the percentage of glycogen 
made from glucose and decreases the percentage 
made from pyruvate to about one-third; but it 
causes so much more glycogen to be made that the 
total amount from pyruvate is the same or even 
increased. The data are in accord with the results 
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obtained previously which indicate that the effects 
of insulin could be accounted for by a stimulation 
of the hexokinase reaction and an additional, 
lesser effect on the reactions involved in the con- 
densation of pyruvate with oxalacetate to enter 
the citric acid cycle. 


Photochemical reduction of pyridine nucleotides. 
Wor VisHnriac (introduced by S. Ocnoa), 
Dept. of Pharmacology, New York Univ. College 
of Medicine, New York City. 

Green grana of spinach leaves, prepared essen- 
tially as described by Warburg (Schwermetalle als 
Wirkungsgruppen von Fermenten, SAENGER, Berlin. 
1948), were shown to reduce DPN and TPN in 
the light. The reduction of DPN was detected by 
the formation of lactate when pyruvate, DPN, 
and rabbit muscle lactic dehydrogenase were in- 
cubated with green grana in the light. Negligible 
amounts of lactate were found in the dark or in 
the absence of DPN or lactic dehydrogenase. The 
reduction of TPN was detected by the formation 
of l-malate from pyruvate and COz in the presence 
of pigeon liver ‘malic’ enzyme (J. Biol. Chem. 
174: 979, 1948). No malate was found in the dark 
or in the absence of TPN or ‘malic’ enzyme. Com- 
plete anaerobiosis and a pH of 7.0 were required 
for these reductions. The reduction produced the 
stoichiometric equivalent of O2. The liberated O, 
was absorbed in acid CrCl. and determined by 
electrometric titration with I,. These results show 
that the chloroplast preparations can catalyze 
the over-all reaction 2H,O + 2DPN (or 2TPN) 
(ight), 2DPNH. (or 2TPNH:) + Oz. This reaction 


can then couple with DPNH: + pyruvate — 
lactate + DPN (lactic dehydrogenase) or TPNH: 
+ pyruvate + CO, — l-malate + TPN (‘malic’ 
enzyme). The possibility that such a reaction 
mechanism might occur in photosynthesis has 
been previously suggested (Federation Proc. 9: 
551, 1950; J. Biol. Chem. 187: 863, 1950). 


Biological activity of substituted pyrimidine nu- 
cleosides. DonaLp W. Viss—ER AND MARTIN 
Roserts (introduced by Joun W. Ment). Dept. 
of Biochemistry and Nutrition, Univ. of Southern 
California, Los Angeles. 

Nucleosides in which bromine or chlorine are 
substituted for hydrogen on the number 5 carbon 
of the uracil moiety of uridine reversibly inhibit 
the growth of Neurospora, No. 1298, in the presence 
of cytidine or uridine. It was of interest, there- 
fore, to synthesize other derivatives of uridine 
and cytidine and to test them in physiological 
systems. Accordingly 5-aminouridine was pre- 
pared by the ammonolysis of 5-bromouridine; 5- 
diazouridine by diazotization of 5-aminouridine, 
and 5-methylcytidine by the methods described 
by Todd et al. for the synthesis of cytidine. The 





266 


effect of these nucleoside derivatives upon the 
growth of Neurospora, No. 1298, and the propaga- 
tion of mouse encephalomyelitis virus, Theiler’s 
GD VII virus, in cultures of mouse brain will be 
discussed. Evidence will also be presented to indi- 
cate that in Neurospora, both uridine and cytidine 
are utilized as such, and the amination or de- 
amination required for nucleic acid synthesis must 
occur at a subsequent stage of nucleic acid syn- 
thesis. (Contribution #280 from the department 
of Biochemistry and Nutrition; supported by 
Research Corporation.) 


Glutamotransferase activity in mammalian tissue 
extracts. Heinrich Ware.scu. New York State 
Psychiatric Inst. and Dept. of Biochemistry, 
Columbia Univ., New York City. 

The presence of enzymes which catalyse the 
exchange of the amide group of asparagine and 
glutamine with other amines, e.g. hydroxylamine 
and hydrazine, has been demonstrated in cell-free 
extracts of microorganisms. The rate of enzymatic 
exchange (cell-free extract of Proteus vulgaris) 
is not influenced by the addition of phosphate, 
Mn**, or mg**. Tissue homogenates as well as cell 
free extracts of Proteus vulgaris promote the ex- 
change of the amide group of glutamine with am- 
monia (isotopic), but the enzymatic formation of 
hydroxamic acids with hydroxylamine as acceptor 
amine could not be unequivocally demonstrated 
with extracts of mammalian tissues. Aqueous ex- 
tracts of acetone dried powder of sheep brain 
cortex, liver, or kidney showed no glutamo- 
transferase activity. However, the addition of 
manganous salts activated the transferase activity 
which was then considerably enhanced by the 
addition of phosphate. Phosphate alone without 
manganese did not activate the enzyme. Potent 
enzyme preparations were obtained from sheep 
and mouse organs as well as from a transplanted 
mouse sarcoma. Whereas homogenates of brain 
or kidney cortex possess strong glutaminase ac- 
tivity, extracts from the acetone dried powder of 
these organs, activated with manganese and phos- 
phate for maximal transferase activity, were un- 
able to split glutamine. This finding indicates 
that glutamotransferase activity is not associated 
with glutaminase in mammalian tissues. 


Aureomycin and citrovorum factor in sulfa and 
aminopterin-induced folic acid deficiencies. 
Harry A. WarsMAN, J. Cravioto,* M. GREEN,* 
A. REMENCHIK* AND J. B. Ricumonp.* Dept. of 
Pediatrics, Univ. of Illinois College of Medicine, 
Chicago. 

Levels of aureomycin, from 5-10 mg/100 gm. of 
purified diet, have proved to be completely effec- 
tive in overcoming the toxic signs of ‘folic acid’ 
deficiency produced in rats when 75-100 yg. of 
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aminopterin are included in the diet. This quan. 
tity of antibiotic was able to prevent the poor 
growth, hemorrhagic phenomena and death which 
occurred in weanling rats receiving the metabolic 
antagonist. Any attempt to attribute this action 
primarily to its antibiotic activity must reconcile 
the finding that intraperitoneal injection of aureo- 
mycin were also able to give growth despite the 
aminopterin. On the contrary, when aureomycin 
was autoclaved for 3 hours at a pH = 10, the com- 
pound was ineffective in overcoming the aminop- 
terin-induced deficiency. A single daily intraperi- 
toneal injection of both 5 wg. aminopterin and 5 
mg. aureomycin to grown rats prevented the fail- - 
ure and death which would have resulted with the 
antagonist alone. Aureomycin was without influ- 
ence on the deficiency induced by including 2% 
sulfaphthalidine in the diet. Citrovorum factor 
concentrates were more efficient than folic acid in 
overcoming both the effect of aminopterin and 
the deficiency produced on the sulfa diets. Vita- 
min By. and ascorbic acid alone or in combination 
were unable to modify the ultimate course of the 
toxicity due to aminopterin and while ascorbic 
acid gave a transitory improvement on rats main- 
tained for long periods on the sulfa diet, it was 
without any effect when given from the begin- 
ning. 


Role of sulfhydryl groups in the bleaching and 
synthesis of rhodopsin. GrorcGe WALD AND 
Pau. K. Brown.* Biological Labs. of Harvard 
Univ., Cambridge, Mass. 

The regeneration of rhodopsin after bleaching 
by light is blocked completely by the sulfhydry! 
reagent, p-chloromercuribenzoate (PCMB, 8 X 
10-* m). Monoiodoacetate and iodoacetamide 
(0.03 m) do not have this effect. The synthesis of 
rhodopsin from retinene; and rhodopsin-protein 
(opsin) also is completely blocked by PCMB. 
PCMB does not react with retinene:, nor does it 
destroy rhodopsin. The inhibition of rhodopsin 
synthesis by PCMB is reversed in part by gluta- 
thione. Cysteine and glutathione condense spon- 
taneously with retinene; at room temperature, 
apparently to yield complexes of the type: 
CyH»CHO + RSH — Cy»H»CHOH—SR. The 
inhibition of rhodopsin synthesis by PCMB is 
directly proportional to the concentration of the 
reagent up to the point of complete inhibition. In 
our best rhodopsin preparations this point comes 
when about 6 mols PCMB have been added per mol 
retinene; contained in rhodopsin. The —SH con- 
tent of rhodopsin solutions has been determined by 
amperometric titration with silver ions (Kolthof 
and Harris; Benesch and Benesch). Before bleach- 
ing, such solutions reduce about 4 equivalents of 
silver ion per retinene equivalent. As rhodopsin is 
bleached to retinene; and opsin, two further —SH 
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groups appear for each retinene,; molecule liber- 
ated. This is true equally of cattle, frog and squid 
rhodopsin. Sulfhydryl groups are therefore in- 
volved directly in the binding of carotenoid to 
protein in rhodopsin. In the amperometric pro- 
cedure, the bleaching of rhodopsin produces a 
negative electrical variation which may be re- 
lated fundamentally to the process of excitation in 
rod vision. (This research was supported in part 


by the Medical Sciences Division of the Office of 


Naval Research.) 


Bacterial oxidation of pyrimidines. T. P. Wanc* 
AND J. O. LampeEn. Dept. of Microbiology, School 
of Medicine, Western Reserve Univ., Cleveland, 
Ohio. 

A motile, gram-positive, non-sporulating, rod- 
shaped bacterium has been isolated from soil by 
means of enrichment culture technique. It can 
grow aerobically on either uracil, cytosine or thy- 
mine as the sole source of carbon and nitrogen. 
Purines such as adenine and hypoxanthine support 
little or no growth. Sulfur analogs of uracil and 
thymine are not utilized. Resting cells of this 
organism oxidize uracil, cytosine or thymine to 
CO, and ammonia. The recovery of carbon and 
nitrogen is only about 65-75%. No evidence of 
assimilation was obtained, however, from experi- 
ments with 2,4-dinitrophenol. No fatty acids or 
lactate were found. The oxidation of substituted 
pyrimidines has been studied to evaluate the 
specificity of the action. Substituents on position 
1 reduce slightly the rate of oxidation; on position 
2 the hydroxyl group cannot be replaced by a 
hydrogen or an amino group; substituents on 
position 3 reduce the activity; substituents on 
position 4 (except —OH) destroy the activity 
completely; substituents on position 5 increase the 
activity; the hydroxyl group on position 6 can be 
replaced by an amino group. Cell-free extracts 
have been prepared from this organism. In the 
presence of methylene blue and air, uracil or 
thymine can be oxidized by the extract with an 
uptake of one atom of oxygen per mole of base. 
The product has been separated from the reaction 
mixture by an anion exchanger (Dowex-1). It has 
a sharp absorption peak near 260 my in neutral or 


| alkaline solution and a much lower extinction in 


acid solution. The nature of this compound is 
under investigation. 


Incorporation of orotic acid-2-C" into pyrimidines 
of nucleic acid in vitro. LawRENCE L. WEEpD* 
AND D. Wriaut Witson. Dept. of Physiological 
Chemistry, Univ. of Pennsylvania School of Medi- 
cine, Philadelphia. 

Orotie acid-2-C™ is converted to some extent 

into pyrimidine nucleotides in slices of surviving 
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rat liver. All of the radioactivity of the nucleotides 
has been found in the pyrimidine bases. The study 
has been applied to slices of other tissues from 
these and other animals. The relative specific 
activities of uridylic and cytidylic acids of RNA 
and cytidylic and thymidylic acids of DNA have 
been examined. 


Quantitative micro and macro analysis of cations 
and anions by flame photometry. T. E. Wetcu- 
SELBAUM, P. L. VARNEY* AND H. V. Marcrar.* 
Dept. of Surgery, Washington Univ. School of 
Medicine, St. Louis, Mo. 

Complete analytical data over a wide range of 
concentrations will be given on the mutual inter- 
ference of sodium with the determination of po- 
tassium and of potassium with the determination 
of sodium. Methods of determining small amounts 
of calcium (less than 1 ppm) and magnesium 
(less than 10 ppm) will be described. The deter- 
mination of anions by flame photometry will be 
illustrated by a method of determining sulfates. A 
comparative study of the spectral interference of 
certain cations using two different types of mono- 
chromaters will be presented. The question of the 
use of internal standards versus the use of fixed 
excesses of interfering elements will be illustrated. 
Concentration limits and interference data will be 
outlined for the following elements: Ba, Cs, Cu, 
La, Li, Mn, Pb, Sr, and TI. 


Metabolism of methylxanthines. HERBERT WEIN- 
FELD (introduced by A. A. CuristMan). Dept. 
of Biological Chemistry, Univ. of Michigan Med. 
School, Ann Arbor. 

Approximately 10% of caffeine injected intra- 
venously into rabbits is found in the urine col- 
lected during the following 48-hour period. The 
urine, however, contained compounds which re- 
duced alkaline phosphotungstates and were not 
hydrolyzed by uricase. Urine collected after feed- 
ing caffeine and theophylline to rabbits were stud- 
ied by the methods of paper chromatography. 
After caffeine feeding, one of the reducing, uricase 
stable urinary compounds was demonstrated by 
this method to be 1,3-dimethyluric acid and evi- 
dence for the presence of 1-methyluric acid or 3- 
methyluric acid or a mixture of both was obtained. 
After feeding theophylline, a crude mixture of 
substances was isolated from the urine. Migration 
rate studies indicated that 1 methyl and 1-3 di- 
methyluric acid were present in the mixture. 3- 
methyluric acid was absent. Chromatography 
studies of human urine collected after oral ad- 
ministration of a caffeine revealed the presence of 
1-methyluric acid. 1,3-dimethyl and 3-methyluric 
acids were not present in amounts which could be 
detected by this method. 
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Oxidation of endogenous fatty acid of rat tissues 
in vitro. S. Wer1nHOusE, M. E. VoLk* anp R. H. 
Mituineton.* Lankenau Hosp. Research Inst. 
and Inst. for Cancer Research, Philadelphia, Pa. 
The present study was undertaken to obtain in- 

formation concerning the extent to which various 
tissues utilize fatty acids in respiration. Endoge- 
nous fatty acids of rat tissues were labeled by 
administering palmitic acid, labeled with C™ in 
the carboxyl group, to fasting rats by stomach 
tube. Three hours later various tissues were re- 
moved, and portions were taken for extraction, 
and analysis of the fatty acids for C* activity. The 
remainder was sliced or minced and allowed to 
respire at 37° in oxygen for 4 hours, during which 
time respiratory CO. was collected. Analysis of 
the CO, indicated that all tissues of the rat, in- 
cluding liver, kidney, brain, spleen, heart and 
skeletal muscle utilize endogenous fatty acids for 
their respiration in vitro. Part of the endogenous 
palmitic acid of liver slices was converted also to 
6 and carboxyl-labeled acetoacetate. With all 
tissues tested the specific activity of the respir- 
atory CO. was higher (sometimes considerably 
higher) than the specific activity of the fatty 
acids. This finding suggests that there is a meta- 
bolically active fatty acid fraction which is not in 
rapid equilibrium with the bulk of the tissue fatty 
acids. No marked differences were found, however, 
between phospholipide and non-phospholipide 
fatty acids. By differential centrifugation of liver 
homogenates it was found that the microsome 
lipides had the highest specific activity followed 
by decreasing activities in the mitochondrial, nu- 
clear, and supernatant fractions. 


Formation of acetate from glycine. ARTHUR 
WEIssBACH* AND Davip B. Sprinson. Dept. of 
Biochemistry, Columbia Univ., New York City. 
It has been shown that a-labeled glycine is con- 

verted in the rat to acetate labeled nearly equally 

in both carbon atoms (Sprinson. J. Biol. Chem. 

178: 529, 1949). The possible role of glyoxylate in 

this reaction was studied by administering 2-C'- 

glyoxylate to rats in conjunction with benzoate or 

phenylaminobutyrate. The excreted glycine (as 
hippurate) had a high activity in the a-carbon and 
negligible activity in the carboxyl carbon. The 
acetate (from acetyl phenylaminobutyric acid) 
was almost equally labeled in both carbons. The 
utilization of glyoxylate for acetate formation was 
comparable to that obtained from glycine. Fol- 

lowing administration of 2-C'*-glyoxylate to a 

pigeon carbon 5 of the excreted uric acid was six 

times as active as carbons 2 and 8 (cf. KaRLsson 

AND BarKER. J. Biol. Chem. 177: 597, 1949). These 

data suggest that glyoxylic acid is metabolized 

extensively via glycine. The conversion of the a- 

carbon of glycine to acetate or a one-carbon unit 


FEDERATION PROCEEDINGS 


Volume 16 


does not appear to involve glyoxylate as an inter. 
mediate. Administration of HC“OOH or H.C"0 
afforded acetate in which the methyl carbon had 
7-9 times the activity of the carboxyl carbon, 
3-C'4-Serine has been shown to form acetate of 
approximately the same isotopic composition 
(ELWYN AND Sprinson. J. Biol. Chem. 184: 465, 
1950). It is possible that if the a-carbon of glycine 
is the precursor of a one-carbon unit, the latter 
condenses with glycine more rapidly than it 
equilibrates with other one-carbon intermediates, 
or that the one-carbon unit derived from glycine 
is capable of condensing with itself. 


Synthesis of Pyo Ic. Inert C. WELLs (introduced 
by W. W. WeEsTERFELD). Biochemistry Depi., 
Syracuse Med. College, Syracuse, N. Y. 

Pyo Ie, an antibiotic isolated from Pseudo- 
monas aeruginosa organisms (J. Biol. Chem. 159: 
725, 1945), had an empirical formula of CyHN.0; 
based on a molecular weight of 486 as determined 
in tribromophenol by the Rast method. Ozoniza- 
tion of Pyo Ie gave N-caprylanthranilic acid as 
the major product (Federation Proc. 7: 198, 1948). 
The ultraviolet absorption spectrum of 2-methyl- 
4-quinolinol (J. Am. Chem. Soc. 68: 2181, 1946) 
is similar to that of Pyo Ic, and if they are related 
substances, Pyo Ic should be 2-nonyl-4-quinolinol. 
The synthesis and properties of this latter sub- 
stance are now being reported. It was prepared 
from aniline and methyl-3-ketododecanoate fol- 
lowing the procedure of Leonard et al. (J. Am. 
Chem. Soc. 68: 1279, 1946). 2-nonyl-4-quinolinol 
melts at 138-139°C. and does not depress the m.p. 
of Pyo Ic. The ultraviolet absorption spectrum is 
identical with that of Pyo Ic, and the solubilities 
and crystalline appearance of the two are qualita- 
tively the same. Tetrahydro-2-nonyl-4-quinolinol 
melts at 156-157°C. and does not depress the m.p. 
of ‘octahydro’ Pyo Ic. These latter substances 
also have identical ultraviolet absorption spectra, 
and the solubilities and crystalline appearance 
are the same. The molecular weight of 2-nonyl-+- 
quinolinol is 506 as determined in tribromophenol 
by the Rast method, which indicates that a dimer 
is formed 


Cholinesterase activity in different spinal cord 
levels of the chick embryo. Byron S. WENGER 
(introduced by Otiver H. Lowry). Dept. of 
Pharmacology, Washington Univ., St. Louis, Mo. 
Acetylcholine esterase activity of cervical, bra- 

chial, thoracic and lumbosacral levels of the spinal 

cord of chick embryos from 5} to 11 days’ incuba- 
tion (Hamburger-Hamilton stages 28-37) has been 
measured with a new sensitive procedure based on 
the change in color of phenol red in a weak veronal 
buffer as acetic acid is liberated from acetylcho- 
line. Individual samples (0.1-1 mg.) from give? 
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spinal cord levels of single chick embryos are 
homogenized and aliquots representing as little 
as 3 wg. protein are assayed for cholinesterase 
activity. Protein determinations, and frequently 
additional enzymatic or chemical assays, are made 
on other aliquots of the same homogenate. In 
addition, data on wet and dry weights, protein and 
chloride are obtained from samples dissected in 
the cold after quick-freezing of the embryos. The 
period of development reported covers both the 
time of onset of nervous function as demonstrated 
by muscular response to stimulation and the later 
appearance of spontaneous activity. During the 
short period corresponding to the onset of nervous 
functions there is observed a five fold rise in cho- 
linesterase activity (from 1.5-7 mm acetylcholine 
hydrolyzed per gm. protein per hour). Samples 
from the brachial and lumbosacral enlargements 
show generally higher activity than those from 
non-limb levels. An exception is found, however, 
at stages 33-34 where a more rapid increase in 
enzymatic activity is demonstrable in the thoracic 
level. (Supported in part by a USPHS (NIH) Re- 
search Fellowship and an American Cancer So- 
ciety Grant.) 


Application of infrared spectroscopy to the. study 
of mercapturic acids. HaRoLp D. West, NELSON 
Fuson,* MaArigE-LovuIsE JOsIEN,* RoBert L. 
PowELL* aNp LoretHa A. Buack.* Dept. of 
Biochemistry, Meharry Med. College and Infrared 
Spectroscopy Lab., Fisk Univ., Nashville, Tenn. 
In order to detect by means of infrared spectros- 

copy the presence of small amounts of mercap- 

turic acids in extracts from the urines of animals 
fed certain aromatic substances, it was necessary 
to study the spectra of a number of model com- 
pounds. The models studied included several mer- 
capturic acids. One of the mercapturic acids, S- 
p-chlorophenyl-N-acetyl cysteine, was synthesized 
for the first time in vitro. A discussion of its prop- 
erties and a comparison with those of the same 
compound made in vivo will be given. It was pos- 
sible to confirm the synthesis of the p-chloro- 
phenyl mercapturic acid by infrared spectroscopic 
means before micro-analysis was completed be- 
cause of the close similarity of its spectrum to 
that of the model compounds and in particular to 
other halogen substituted phenyl mercapturic 
acids. The spectra of the cysteines all showed typi- 
cal amino acid absorption bands. The spectro- 
grams in the 2-7 micron region of all the 
mercapturic acids studied have in common the 
absorption bands characteristic of amido acids. 

In addition each of these compounds shares to a 

striking extent the absorption profile, in the 8-15 

micron region, of the foreign substance which 

produces the mercapturic acid. This work was 
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supported by a grant from the Research Cor- 
poration. 


Infrared spectroscopic studies of phenanthrene 
metabolism. Harotp D. West, Marie-Louise 
JosieEN,* NELSON Fuson* aNp ANDREW JACK- 
son.* Dept. of Biochemistry, Meharry Med. Col- 
lege, and Infrared Spectroscopy Lab., Fisk Univ., 
Nashville, Tenn. 

Chang and Young (Proc. Soc. Exper. Biol. & 
Med. 53: 126, 1943) state that administration of 
phenenthrene to rats and rabbits results in an 
acid-decomposable precursor yielding free phe- 
nanthrene. No mention was made of the procedure 
which was used in the identification of the phe- 
nanthrene. In the course of a series of metabolism 
experiments carried out in these laboratories, 8 
gm. of phenanthrene were fed to 3 dogs over a 
period of 7 days. The urines were extracted by a 
procedure similar to that used by Stroud (J. 
Endocrinol. London 2: 55, 1940) for isolation of 
certain metabolites, the ‘combined neutral’ frae- 
tion having the largest yield. Purification of this 
fraction gave a product consisting of flaky reddish 
crystals. The infrared spectrum of this metabolite 
was strikingly similar to that of pure phe- 
nanthrene, all important absorption bands being 
present in both spectrograms with the exception 
of a weak band at 5.95 microns in the spectrum of 
the metabolite but absent from that of phenan- 
threne. Presence of a trace of a quinone in the 
partially purified metabolite could easily account 
for the reddish color and for this extra band in the 
region of the spectrum where the absorption asso- 
ciated with the ring carbonyl] is found. While this 
compound was not isolated in chemically pure 
form, there is, nevertheless, strong spectroscopic 
evidence for the presence of free phenanthrene as 
a metabolite resulting from the administration of 
phenanthrene. (This work was supported by a 
grant from the Research Corporation.) 


Effect of diet on intestinal xanthine oxidase. W. W. 
WESTERFELD. Biochemistry Dept., Syracuse Med. 
College, Syracuse, N. Y. 

The high starting level of intestinal xanthine 
oxidase in weanling rats (30 cmm. 02/20 min/283 
mg.) was depleted to a minimal value of 6 cmm. O2 
within one week by the feeding of a purified diet, 
irrespective of variations in casein content be- 
tween 10 and 31%. The low value was maintained 
for at least 4 weeks. Similar results were obtained 
with a diet containing 10% liver residue but no 
casein (7% protein). The addition of 10% liver 
residue to a 21% casein diet maintained the in- 
testinal xanthine oxidase at the starting value 
for 4 weeks, or restored it to such maximal values 
within 2 weeks when fed to depleted rats. Diets 
containing 21% casein plus 2% liver residue, or 
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10% liver residue plus 11 or 14% casein permitted 
the intestinal enzyme to fall to intermediate levels 
at 2 weeks, but gave a restoration to reasonably 
normal values by 4 weeks. Adult rats responded 
similarly but more slowly. Starvation caused a 
parallel loss of both liver and intestinal xanthine 
oxidases. The results showed that the deposition 
or maintenance of xanthine oxidase in the intes- 
tine was dependent upon a diet simultaneously 
adequate in both protein and the unidentified 
liver residue factor. Since the enzyme level in 
this tissue was not controlled to any greater ex- 
tent by the protein than by the liver residue factor 
content of the diet, intestinal xanthine oxidase 
was far superior to the liver enzyme as a test 
object for the demonstration of this factor in the 


diet. 


Utilization of 4-amino, 5-imidazole carboxamide 
for purine synthesis by yeast. Wituiam J. 
WILLIAMS (introduced by JoHn M. BucHanan). 
Dept. of Physiological Chemistry, School of Medi- 
cine, Univ. of Pennsylvania, Philadelphia. 
Experiments were performed to determine the 

role of 4-amino, 5-imidazole carboxamide in pu- 
rine metabolism in yeast. In one experiment car- 
boxamide labeled with C'* in the 4 position was 
incubated for 4 hours with a suspension of a 16- 
hour culture of Saccharomyces cerevisiae. AS a 
control, labeled sodium formate was incubated 
with a separate suspension of the same culture of 
yeast. In a second experiment labeled carboxamide 
was added to a rapidly growing culture of yeast 
and the culture allowed to grow for 10 hours. To 
control this experiment labeled glycine and sodium 
formate were added to two separate equal volumes 
of the same original culture. Following the incu- 
bation periods nucleotide adenine and nucleic acid 
adenine and guanine were isolated from the yeast 
and analyzed for radioactivity after purification. 
The results show that 4-amino, 5-imidazole car- 
boxamide is converted to adenine and guanine by 
suspensions of yeast at a rate similar in magnitude 
to that of sodium formate (experiment 1). In the 
rapidly growing system (experiment 2) the purines 
formed from carboxamide were less radioactive 
than those formed from glycine and sodium for- 
mate. In this system approximately one mole of 
glycine was utilized for purine synthesis for every 
two moles of sodium formate. However, variations 
in this ratio occurred in certain instances and the 
significance of this variability will be discussed. 


Mechanism of the growth-promoting effect of 
aureomycin in chicks. Witu1Am L. WILLIAMs,* 
Ropert R. Tarior,* E. L. R. Stokstap anp 
Tuomas H. Juxss. Lederle Labs. Div., American 
Cyanamid Company, Pearl River, N.Y. 

The growth-promoting action of aureomycin 
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and other antibiotics when added to the diet of 
certain animals including chicks is presumably 
the result of an effect on the intestinal fluora, 
Microbial counts of the intestinal contents of 
chicks receiving a diet containing 100 mg. of 
aureomycin per kg. were compared with controls, 
The numbers of coliform-type bacteria and lactic 
acid bacteria were not significantly changed while 
the total numbers of anaerobic bacteria were re- 
duced 150- to 200-fold by aureomycin. The clos- 
tridia-type anaerobes, about 1% of the total 
number of anaerobes, were decreased 10- to 150- 
fold. A high proportion of the clostridia produced 
large zones of hemolysis on blood agar plates. 
These hemolytic clostridia were eliminated almost 
completely from the intestinal contents and feces 
by feeding aureomycin. However, the combined 
antitoxins of Clostridium perfringens, type A, 
C. septicum, C. histolyticum, C. tetani, C. novyi, 
and C. oedematoides were without effect on the 
growth of control or aureomycin-fed chicks, 
Chicks on diets with and without aureomycin re- 
ceived oral and cloacal administration of com- 
bined sterile toxins or combined live cells of these 
organisms plus C.. fesseri and 6 clostridia isolated 
from chick feces. The growth of these chicks was 
compared with that of uninoculated controls. 
The observations did not indicate a clear relation 
between the hemolytic clostridia and the growth 
of chicks. 


Separation of saturated and _ unsaturated 
fatty acids by displacement chromatography. 
Wiuuram T. Witi1aMs* AND RaupH T. Houtman. 
Dept. of Biochemistry and Nutrition, Texas Agri- 
cultural Exper. Station, College Station. 
Separations of unsaturated and saturated fatty 

acids of the same chain length have been achieved 
displacement chromatography using a modified 
Tiselius-Claesson adsorption analysis apparatus. 
Isolated double bonds in the fatty acid molecule 
decrease the adsorption of the acid. Alpha beta 
unsaturated acids are adsorbed more strongly 
than are other monoethenoic acids. Examples will 
be shown of separations in the C, series through 
the Cis series. Examples of the use of carrier dis- 
placement separations will also be given. 


Metabolism of protein nitrogen during the healing 
of experimental wounds. Martin B. WILLIAM- 
son, THomMAs McCartuy AND HERBERT FROMM 
(introduced by W. R. Tweepy). Dept. of Bio- 
chemistry, Graduate School and Stritch School 
of Medicine, Loyola Univ., Chicago, IIl. 

It has been shown that wounds heal more 
rapidly when a high protein diet is supplied than 
when a low protein diet is given. When isocalori¢ 
diets containing 0.49% and 1.94% protein nitrogen 
(as casein) were fed to groups of 24 rats, the rate 
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of healing of experimental wounds, as measured 
by the increase in tensile strength (Science 105: 
396, 1947), is greater in the animals fed the 1.94% 
protein N diet than in those on the 0.49% protein 
diet. However, the increase in tensile strength per 
total nitrogen available for healing was much 
greater on the low protein diet, even when there 
was a negative nitrogen balance, than on the high 
protein diet. This seems to indicate that more of 
the plasma and tissue protein nitrogen is being 
utilized for protein synthesis in the wound area on 
the low N diet than on the high N diet. Supple- 
menting the low protein diet with gelatin so that 
the nitrogen content of the diet was the same as 
that of the high protein diet had little effect on 
the rate of healing of the wounds, but markedly 
increased the excretion of nitrogen. Supplement- 
ing the low protein N diet with gelatin and me- 
thionine so that it contained as much nitrogen and 
methionine as the high protein diet increased the 
rate of healing, and decreased the nitrogen ex- 
cretion, to approximately the level found in the 
rats fed the high protein N diet. The rats on the 
low protein N diet retained a higher percentage of 
the dietary sulfur than did the animals on any of 
the other diets. 


Reversal of tetraethyl pyrophosphate inhibition of 


acetylcholinesterase. Inwin B. WILSON (intro- 

duced by G. L. Foster). Dept. of Neurology, 

Columbia Univ. College of Physicians and Sur- 

geons, New York City. 

Certain alkylphosphate esters such as TEPP 
and DFP have been considered irreversible in- 
hibitors of acetylcholinesterase and certain other 
hydrolytic enzymes. Recently evidence has been 
offered that during the course of the enzymic hy- 
drolysis of esters the basic group of the esteratic 
enzyme site is acetylated. The acetylated inter- 
mediate reacts with nucleophilic reagents to re- 
generate the enzyme and yield acylated products. 
Similarly during alkylphosphate inhibition the 
basic group is phosphorylated. This phosphoryl- 
ated enzyme also reacts with nucleophilic 
reagents to regenerate the enzyme. Thus TEPP 
inhibition can be reversed slowly by reaction with 
water and rapidly by reaction with hydroxylamine 
and choline. If the reaction with water were rapid, 
TEPP would be a substrate rather than an in- 
hibitor. 


Fecal fatty acids and other lipids: A study of two 
normal human adults taking (1) a diet free of 
lipid and (2) a diet containing triolein as the 
only lipid. Eric E. WotuarGcer,* Water O. 
LUNDBERG, JACQUES R. CHIPAULT* AND HaROLD 
L. Mason. Hormel Inst., Austin, and Mayo 
Fndn., Rochester, Minn. 

The fecal lipids of two normal men were meas- 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


271 


ured during 4 successive dietary periods. In the 
first and fourth periods, the men received a gen- 
eral mixed diet; in the second, a lipid-free diet; 
and in the third, a diet of the same composition as 
that used in period 2 except that 100 gm. of trio- 
lein per day was substituted isocalorically for 
some of the carbohydrate in the lipid-free diet. 
Feces were analyzed for dry matter, total lipids, 
and cholesterol. The component saturated, mon- 
oenoic, dienoic, trienoic and tetraenoic acids of 
the lipids were measured. Melting points, and 
neutralization equivalents of the total fatty acids 
were determined. When the lipid-free diet was 
substituted for the mixed diet containing fat, the 
excretion of total lipids dropped from an average 
of 7.7 gm/day to 1.5 gm/day, and the excretion of 
total fatty acids dropped from 4.3-0.45 gm/day. 
There also was evidence of a difference in the 
composition of the total fecal fatty acids while 
the men were on the two dietary regimens. During 
the triolein period, the fecal material yielded ex- 
cessive amounts of component fatty acids, not all 
of which were monoenoic. The composition of the 
plasma fatty acids did not resemble that of the 
fecal fatty acids. 


Substrate specificity of rabbit polymorphonuclear 
leucocyte ali-esterase. EstHer Wone (intro- 
duced by A. B. Macatium). Dept. of Biochemis- 
try, Univ. of Western Ontario, London, Canada. 
The effect of changing the number of carbon 

atoms in either the acyl group or the alkyl group 

on the rate of hydrolysis of a series of straight 
chain aliphatic esters by human red cell true 
cholinesterase, human plasma pseudocholinester- 
ase and a typical ali-esterase was studied. The ali- 
esterase was the ester splitting enzyme of rabbit 
polymorphonuclear leucocytes previously de- 

scribed from this laboratory (J. Biol. Chem. 180: 

933, 1947). In confirmation of the work of Adams 

and Whittaker, (Biochim. et Biophys. Acta 3: 1, 

358, 1949) the optimal number of carbon atoms in 

the acyl group was found to be 2 (i.e. acetyl 

esters) for the true cholinesterase and 4 (i.e. n- 

butyryl esters) for the pseudocholinesterase. For 

the rabbit polymorphonuclear leucocyte ali-ester- 
ase the optimal number of carbon atoms in the 
acyl group was either 5 (i.e. n-valeryl esters) or 

6 (i.e. n-caproyl esters). Also, in confirmation of 

Adams and Whittaker, the optimal number of 

carbon atoms in the alkyl group was found to be 

4 (i.e. n-butyl esters) for both the true cholines- 

terase and the pseudocholinesterase. Changes in 

the number of carbon atoms in the alkyl group had 
less effect on the rate of hydrolysis of esters by 
the ali-esterase. The true cholinesterase and the 
pseudocholinesterase both hydrolyzed iso-amyl 
esters more rapidly than the corresponding n- 
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butyl ester, whereas the reverse was true for the 
ali-esterase. 


Fixation of CO, in acetic acid by Clostridium 
thermoaceticum. Hartanp G. Woop anp D. L. 
Harris.* Dept. of Biochemistry, Western Re- 
serve Univ. School of Medicine, Cleveland, Ohio. 
Clostridium thermoaceticum ferments glucose 

with almost a quantitative yield of acetate and 

Barker and Kamen have found C*O, to be fixed in 

both the methyl and carboxyl carbons in almost 

equal amounts. They proposed that the fermenta- 

tion occurs as follows: CsH,O; + 2 H,O — 2 

CH;-COOH + 2 CO. + 8 H; 2 C*O,.+ 8H > 

C*H; C*OOH. It remained possible that the C*O, 

was not fixed in adjacent carbons (C*H;- C*OOH) 

but the equal concentration of tracer was a conse- 
quence of two processes yielding a mixture of 

C*H;- COOH and CH;- C*OOH. Although it is im- 

possible by chemical means to differentiate 

between these mixtures of molecules it is possible 
to do so by mass spectrometer analysis. The 
acetate formed from CO, and glucose was con- 
verted to ethylene and the relative abundance of 

H.C’ =C#H,, H.C = CH, and H.C? =C"H, 

was determined. A substantial amount of H.C%% 

=CH,, mass 30, was observed. However, the 

fixation occurred not alone by doubly labeling 
since there was a high concentration of CH;-- 

C#00H. Evidence has been obtained with car- 

boxyl and methyl labeled acetate that acetate is 

not a stable end product. The carboxyl group of 
acetate exchanges with CO, during the glucose 
fermentation and it may be this reaction by which 

CO, is fixed in the carboxyl group. The validity 

of the mass analysis method has been shown with 

synthetic C!3-ethylene. 


Structure-activity-relationships among analogs of 
dimethyldiaminobenzene as growth-inhibitors. 
D. W. Woo.iey ANnp A. PrinGie.* Rockefeller 
Inst. for Med. Research, New York City. 
Because, 1,2-dichloro-4,5-diaminobenzene, an 

analog of 1,2-dimethyl-4,5-diaminobenzene, has 

been shown to function as an antimetabolite of 
this precursor of riboflavin and of vitamin By, 

a further study of relatives of this metabolite has 

been undertaken. The dichlore-compound was a 

selectively toxic agent which affected only species 

requiring riboflavin and By nutritionally. Fur- 
thermore, these 2 vitamins were unable to counter- 
act the analog. Many structural relatives of the 
dimethyldiaminobenzene were synthesized, sev- 
eral of them for the first time, and tested for po- 
tency against Staphylococcus aureus, and mice. 

Alkylation of one amino-group, or replacement by 

nitro, abolished activity even when one or both 

of the methyl-groups was simultaneously ex- 
changed for chlorine atoms. When one hydroxyl 
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replaced one amino, active agents were formed, 
either when the methyls were untouched, or when 
they were exchanged for chlorines. Alkylation of 
the hydroxyl abolished activity. The nitrophenols 
formed by replacing the amino groups with hy- 
droxyl and nitro were very potent, provided that 
at least one of the methyls was also exchanged for 
halogen. When the competitive antagonism with 
the diaminodimethylbenzene was tested, a similar 
relationship to that already established with an- 
alogs of phenylalanine (chloromycetin, etc.) was 
found. The activity of the aminophenols was only 
partially reversed by the metabolite, and that of 
the nitrophenols not at all. Halogenation - 
increased the tendency to non-competitive be- 
haviour with the metabolite. Nevertheless, the 
amino- and nitro-phenols still actively inhibited 
the biosynthesis of By, just as the dichloro- 
diamine has been shown to do in growing bacterial 
cultures. 


Effect of lanthanum upon Streptococcus faecalis 
R. M. Wurm (introduced by Kurt G. Stern). 
Div. of Neoplastic Diseases, Montefiore Hosp., 
New York City. 

Lanthanum is known to react with nucleic acids 
to form insoluble complexes. Therefore, its effect 
upon a rapidly multiplying organism with known 
nutritional requirements was studied. Although 
S. faecalis was unable to multiply in basal media 
containing excess La***, this resulted from a 
PO, deficiency due to precipitated LaPO,. In- 
organic PO,” not only is an essential metabolite, 
but small increments (.002 mEq.) induce quanti- 
tative growth responses. In a phosphate-free 
medium, however, heavy bacterial suspensions 
produced measureable quantities of lactic acid 
and this resting metabolism was depressed by 
La***. Growing cultures containing equal excesses 
of PO, showed progressively lower acid titres 
with increasing concentrations of LaPO,. This 
inhibition was apparently caused by Lat** re- 
sulting from the partial solubility and dissociation 
of LaPO,. When the number of bacteria was con- 
trolled by varying the amount of dl-isoleucine or 
PO,” in the medium and growth occurred in the 
presence of equal amounts of LaPQ,, containing 
radioactive La™ as tracer, approximately uni- 
form amounts (6 X 10-4 mEq.) of lanthanum were 
taken up by all the cultures. Estimates based upon 
the amount of lanthanum recovered from superna- 
tants of cultures in which no growth occurred 
indicate a solubility product of LaPQ, of approx- 
imately 1.7-2.4 X 10-8. When cells were exposed 
to uniform concentrations of lanthanum in 4 
phosphate-free medium or in isotonic saline, the 
amount of La bound was proportional to the 
number of cells present. Similarly, when equal 
aliquots of heavy cell suspensions were exposed to 
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varying amounts of Lat**, the amount bound was 
directly proportional to the La concentration. 
(Work performed under contract AT-30-1-880 with 
the U. S. Atomie Energy Commission.) 


Potassium clearance in renal dysfunction. QuEN- 
TIN YouNG,* ARTHUR BERNSTEIN,* LIONEL 
BERNSTEIN,* WILLIAM Rosge* AND WILLIAM S. 
Horrman. Hektoen Inst. for Med. Research, Cook 
County Hosp., and Dept. of Physiology, Univ. of 
Illinois College of Medicine, Chicago. 

Potassium clearances were determined before 
and during 74 specific renal function tests in pa- 
tients with Bright’s disease (group 1), during 
recovery from lower nephron nephrosis (group 2), 
in patients with hypopotassemia, chiefly alkalosis 
and diabetic acidosis (group 3). Serum potassium 
levels ranged between 3.4 and 5.6 mEq. per liter 
in group 1. Patients with higher levels were ex- 
cluded from tests because of severe oliguria. Po- 
tassium excretion rates showed no correlation with 
Cy, Cran, or Tmpan, but did with urine flow. 
When flow exceeded 1.5 cc. per minute, projected 
potassium excretion exceeded 40 mEq. per day in 
10 of 11 instances. When urine flow was below 1.0 
ec. per minute, potassium excretion was less than 
40 mEq. per day in 8 of 10 subjects. Potassium 
excretion remained high even with markedly re- 
duced renal function so long as oliguria was 
absent. With anorexia or vomiting, negative po- 
tassium balances could be anticipated. Exces- 
sively high potassium clearances in spite of serum 
potassium levels from 1.8 to 3.6 mEq. per liter 
occurred in alkalosis and healing lower nephron 
nephrosis, possibly because of distal tubular dam- 
age. Tubular secretion of potassium was manifest 
in 18 experiments in which Cx exceeded Cy. If 
tubular potassium secretion is related to Ty, it 
normally must be considerably high. Its site ap- 
pears to be the proximal convoluted tubule. 


Role of ammonia in anaerobic nitrogen fixation. 
I. ZevrtcH,* R. H. Burris anp P. W. WIitson. 
Depts. of Biochemistry and Agricultural Bacte- 
riology, Univ. of Wisconsin, Madison. 

It was observed earlier that Clostridium pasteu- 
rianum cells supplied N'5-N» excreted free am- 
monia with a phenomenally high enrichment of 
N'5 into the medium. To investigate further the 
metabolism of ammonia by C. pasteurianum, cul- 
tures that had been, grown on Ne were given 
NH; and normal Ne. There was an immediate 
assimilation of N!5 and an increase of N‘5 in the 
cells that was linear with time. The fact that this 
hitrogen fixing organism can assimilate ammonia 
without a period of adaptation suggests that am- 
monia is a normal intermediate in nitrogen fixa- 
tion. The N45 concentration of the ammonia in the 
Supernatant and soluble portion of the cells de- 
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creased at a rapid rate; the added N'*H; equi- 
librated with a source of readily available 
ammonia in the supernatant and soluble portion 
of the cells. This occurred also when Hz, instead 
of Nz, was passed through the culture supplied 
N4H;. The distribution of N' in C. pasteurianum 
given N14H; for a short time was investigated. 
The amino acids and ammonia were separated on 
a Dowex 50 column. Glutamic acid and ammonia 
had the highest concentration of N' in the cells. 
The overall distribution of N° in the amino acids 
was very similar when C. pasteurianum cells were 
supplied N45-N2 and when supplied N'*H;. These 
data support the hypothesis that ammonia is a 
key intermediate in biological nitrogen fixation. 


Enzymic degradation of guanidines by Mycobac- 
terium smegmatis. E. A. ZevuER, L. 8. Van 
ORDEN AND W. F. KrrcHHEIMER (introduced by 
L. 8. Fospick). Depts. of Chemistry and Bacte- 
riology, Northwestern Univ. Med. School, Chi- 
cago, Ill. 

Previous studies indicated that streptomycin 
acts strongly ard directly on bacterial diamine 
oxidase, presumably through its guanidine groups 
(ZELLER, E. A., C. A. OWEN, AND A. G. Karson. 
J. Biol. Chem. In press). In connection with these 
studies the question arose as to whether enzymes 
which are able to attack guanidines can also be 
blocked by this antibiotic through a similar 
mechanism. Since little is known about the en- 
zymic degradation of guanidines, this process was 
investigated in general and with particular con- 
sideration to mycobacteria. Streptomycin-sensi- 
tive as well as resistant and dependent strains of 
Mycobacterium smegmatis were found to deaminate 
tetramethylene diguanidire and agmatine, but 
not methylguanidine, creatine and L-arginine. 
The investigation was complicated by the fact 
that more than one enzyme is involved in the com- 
plete deamination of the guanidines, and by the 
presence of a very strong urease in this micro- 
organism. The enzyme responsible for the first 
step in the degradation of guanidines will be char- 
acterized. It is, as well as the urease, much less 
sensitive to streptomycin than diamine oxidase. 


Effects of an anterior pituitary extract and thyro- 
tropin on renal excretion of administered radio- 
phosphorus. E. M. Zorn,* W. R. Tweepy anp 
G. V. LeRoy.* Radioisotope Unit, Veterans 
Administration Hosp., Hines, Il. 

Rats weighing 160-220 gm. were placed on a 
diet (KiEerBerR, BoELTER AND GREENBERG. J. 
Nutrition 19: 517, 1940) containing 10 mg. of Ca/ 
100 gm., but no added P, for 2-3 weeks. During the 
following 8 days, while still on this diet, each ex- 
perimental animal received by subcutaneous in- 
jection 75 mg. (solid content) of an alkaline 
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extract of whole anterior pituitary gland powder 
(Armour) in 10 equal amounts. When the last dose 
was given, each animal and its control was in- 
jected intraperitoneally with 15 we. of essentially 
carrier-free P®? and the urine collected during the 
next 5 hours. The 26 experimental animals ex- 
creted 4.4 + 2.2% of the dose of P*?, while the 26 
controls excreted 1.5 + 0.9% of the dose. The 
S.E.D. of the two mean values was found to be 
0.5. In later experiments in which rats were placed 
on the above diet, a total of 7.5 mg. of thyrotropin 
(Armour) in 10 equal amounts, was injected. The 
25 rats injected with this preparation excreted 
3.0 + 2.3% of the dose of P® in the urine, while 
their controls excreted 2.4 + 1.4% of the dose. 
The S.E.D. of these mean values was also found to 
be 0.5. Variations in the normal histology of the 
thyroid or parathyroids were present in both the 
experimental animals and their controls and are 
attributed to the effects of the diet alone. 


Influence of age on mouse liver phosphatases. 
Anita Zorzoui (introduced by E. S. Hitz). 
Dept. of Biochemistry, Washington Univ. Dental 
School, St. Louis, Mo. 

The acid and alkaline glycerophosphatase ac- 
tivities of the liver of C 57 Black (subline 6) mice 
are being studied as a function of the growth and 
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aging of the animals. These quantitative data are 
being correlated with studies of. the histochemical 
localization of the enzymes with the same tissues, 
With the exception of the early stages where 
several livers were pooled, the data from each age 
group represent the analysis of individual livers 
from equal numbers of males and females. To 
date a total of 90 animals have been studied. 
Preliminary studies were made to determine the 
optima of pH and substrate concentration and the 
influence of glycine and Mg ions. Glycine had no 
significant activating effect on the alkaline glycero- 
phosphatase whereas MgCl, in a 0.01 M final con- 
centration produced a 10- to 20-fold increase in 
activity. Both the acid and alkaline phosphatases 
had significantly higher activities in 2-, 10-, 15- 
and 20-day-old animals than at any older age. 
Starting at the 27th post-natal day there was a 
50-60% decrease in activity of the two enzymes 
and from this time to 1 year of age (studied at 
monthly intervals) the activity of the two enzymes 
remained remarkably constant both within each 
age group and between age groups. The total 
nitrogen values, on the other hand, were constant 
from the 2nd postnatal day to 1 year of age, indi- 
cating a true enzyme activity difference. Work is 
now in progress on fetal stages and additional 
young animals. 
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Refractory period and conduction time studies 
with Ethyl Ether, Cyclopropane and Chloroform 
using turtle ventricle strips. JoHN ABAJIAN, JR. 
AND Epwarp BrazeE.u (introduced by N. B. 
Dreyer.) Dept. of Anesthesiology, Univ. of Ver- 
mont, Burlington. 

Certain hydrocarbons are more predisposing 
than others to sudden death from ventricular 
fibrillation. Statements in the literature such as 
‘sensitizing the automatic tissues of the heart’ are 
not too definitive. Shortening of the refractory 
period and prolongation of the conduction time is 
said to set the stage for re-entry. Studies were 
undertaken using turtle ventricle strips in a cham- 
ber filled with Ringer’s. Isometric contraction was 
recorded with a strain gauge. Electromyogram was 
recorded simultaneously with platinum electrodes, 
the indifferent electrodes placed distally in the 
chamber. The first pick-up electrode was placed 
close to the non-polorizable stimulating elec- 
trodes; the second, one centimeter down. Record- 
ing was done with direct coupled amplifiers and 
direct coupled twin-beam cathode ray oscilloscope. 
The stimulator was a series of multi-vibrators 
producing square waves of varying amplitudes, 
widths and repetition rates which were fixed at 
any desired driving rate; whenever desired an- 
other variable square wave could be interpolated 
following the initial stimulus. The refractory 
period measured mechanically and by the Q.T. 
interval of the electromyogram. Conduction time 
was derived by the time necessary for propagated 
impulse to travel from the first to the second elec- 
trode pick-ups. The end point for comparison was 
arbitrarily selected as the 50% reduction of initial 
tension. At this point, Ethy] Ether revealed the 
shortening of the refractory period by 20%, Cyclo- 
propane 12%, Chloroform 3.7%. The conductive 
time revealed no change in the case of Ethyl 
Ether or Cyclopropane but approximately 50% 
lengthening with Chloroform. 


Influence of 4n-alkoxy benzilic acid esters of di- 
ethylaminoethanol upon canine tremor-rigidity 
syndrome. Brenepict E. Asprev, Avice B. Ricu- 
ARDS,* JosEPH M. Leap* aNp WILLIAM M. ALEX- 
ANDER.* Research Dept., Pitman-Moore Com- 
pany, Indianapolis, Ind. 


275 


McGovern et al. (Med. J. Australia 2: 492, 1948) 
have noted the physical similarity existing be- 
tween the canine tremor-rigidity syndrome and 
paralysis agitans in man. This has suggested the 
possible utility of dogs afflicted with this syndrome 
in evaluating potential ‘anti-parkinsonism’ drugs. 
Dogs were selected in which signs had not pro- 
gressed for a period of 6 months, although it has 
been found entirely feasible to use animals which 
have shown signs for as little as 3 months, since 
they are usually stabilized at this time. Two dogs 
each received 5 mg/kg., i.v. of the straight chain 
members of the series which were available. Abo- 
lition of signs (+), duration in minutes, and skele- 
tal muscle weakness and ataxia (1+-4+) were re- 
corded and are indicated in the table. 
INFLUENCE OF 4 n-ALKOXYBENZILATES UPON THE 

CANINE TREMOR-RIGIDITY SYNDROME 





SKELETAL 
MUSCLE 
WEAKNESS 
AND ATAXIA 


DURATION 
(MINUTES) 


SIGNS 


DRUG ABOLISHED 


ethoxy 43 4+ 
n-propoxy 42 2+ 
n-butoxy 93 1+ 
n-amoxy 98 1+ 
n-hexyloxy 52 1+ 
n-heptyloxy 0 1+ 
n-oxtyloxy 0 1+ 








Adrenergic blocking agents. RaymMonp P. AHL- 
QUIST AND JAMES P. Tay or.* Dept. of Pharma- 
cology, Med. College of Georgia, Augusta. 

The effects of the adrenergic blocking agents 
were studied on the mean arterial pressure of 
anesthetized, atropinized dogs by infusing these 
agents in balanced amounts while the animal’s 
blood pressure was being maintained at hyper- 
tensive levels by automatically controlled infu- 
sions of epinephrine or arterenol. Two screw- 
driven syringes, each actuated by a continuous 
stepping relay and electrical metronone, were used 
to inject the pressor agent and the blocking agent. 
The arterial pressure of the animal automatically 
controlled the drug injections by means of an elec- 
tronic-relay-barostat. When the pressure was be- 
low a preset level (usually 10-50 mm. Hg above the 
control pressure) the pressor agent was injected; 
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when above this level the blocking agent was in- 
jected. Since the barostat was of the off-on type one 
or the other drug was always being injected. The 
amounts injected were read from calibrated count- 
ers at intervals of 5 or 10 minutes. The following 
could be demonstrated by this method: /) the 
minimal adrenergic pressor blocking dose, 2) the 
rate of onset and the duration of significant ad- 
renergic blockade, and 3) the influence of adren- 
ergic activation on adrenergic blockade. Detailed 
results with several blocking agents representing 
various chemical types will be presented. (This 
work was supported by a grant from the American 
Heart Association, Inc.) 


Method for evaluating actions of drugs on bron- 
chiolar resistance. WiLL1AM M. ALEXANDER* 
AND Benepict E. Asrev. Research Dept., Pit- 
man-Moore Company, Indianapolis, Ind. 
Previously employed technics which were con- 

sidered useful for indicating changes in bronchiolar 

resistance (see D. E. Jackson method and modi- 
fications) have been considered undesirable be- 
cause of the extensive surgical intervention neces- 
sary and resulting unphysiologic conditions. The 
method employed involves the recording of in- 
spiratury stroke volume by means of a Krogh 
spirometer, while inspiratory efforts of the dia- 
phragm are maintained constant using the electro- 
phrenic technic of Sarnoff et al. (Kindly suggested 
by Dr. Gordon A. Alles during a visit to this labo- 
ratory). Dogs anesthetized with pentobarbital 
sodium were used throughout, and after a control 
period, representative bronchiolar depressants, 

e.g., epinephrine, isopropylarterenol, atropine, 

papaverine, theophylline sodium glycinate and 

diphenhydramine were injected intravenously. 

These all produced a slight increase in inspiratory 

stroke and minute volume, even though broncho- 

constriction had not been induced by previous 
administration of agents known to induce such 
effects. Following this, representative broncho- 
constrictors, e.g., histamine, acetylcholine, neo- 
stigmine and carbachol, were administered and 
produced a prompt reduction in inspiratory stroke 
and minute volume. Bronchoconstrictor-broncho- 
dilator antagonism was best quantitated by: /) 
simultaneous injection of constrictor and dilator, 
and by varying ratios of each or 2) treatment with 

a dilator and a challenge with increasing constric- 

tor drug dosage. Antagonism was not as quantita- 

tively reproducible when the constrictor was 
given prior to the dilator. 


A new method for the estimation of gentisic acid. 
Epwarp L. ALPEN AND Victor W. RopwELu 
(introduced by Paut K. Smitu). Dept. of Phar- 
macology, George Washington Univ. School of 
Medicine, Washington, D.C. 
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Because of the present interest in gentisic acid 
as an agent in the treatment of rheumatic fever a 
sensitive method for its estimation is desirable, 
Previous methods suggested have been the use of 
the Folin-Ciocalteau phenol reagent and the hy- 
droquinone reaction of Fassett (Federation Proc. 
8: 90, 1949). It was found that both methods failed 
to differentiate gentisic acid from other normal 
urinary constituents. When diazotized sulfanilic 
acid is added to a solution of gentisate to which 
sodium carbonate has been added a yellow color 
develops. This yellow color is converted to pink 
when coupling is stopped with 3n sodium hydrox. 
ide and hydroxylamine solution is added. This 
pink color has a maximal absorption at 525 my and 
follows Beer’s law for concentrations up to one 
mg. % in the total reaction mixture. A strong yel- 
low color is developed in blank urines, but it is not 
converted to pink by hydroxylamine and alkali. 
The interference can be completely eliminated by 
reading optical densities at 575 mu. The precision 
of measurement is improved by the use of a Corn- 
ing 3060 filter. It was found that the diazotized 
sulfanilic acid, which was made up daily, should be 
allowed to stand 30 minutes before use, and that 
it should be checked against a standard gentisate 
solution. 


Comparative toxicity of pyrethrins and allethrin. 
ANTHONY M. AMBROSE AND Dorotuy J. Ros- 
BINS.* Pharmacology Lab., Bureau of Agricultural 
and Industrial Chemistry, Agricultural Research 
Administration, U. S. Dept. of Agriculture, 
Albany, Calif. 

Purified pyrethrins containing 86.2% total pyre- 
thrins and synthetic allethrin containing 93.6% 
allethrin administered gastrically or subcutane- 
ously to rats in doses of 2.6 and 1.6 gm/kg., re- 
spectively, produced no toxie reactions. When 
rubbed into the skin of rats in amounts of 50 mg. 
daily for 30 days, they produced no local reactions. 
On albino guinea pigs and on the anterior cubital 
surface of three humans, purified pyrethrins or 
allethrin produced no signs of local irritation. 
With less pure allethrin some transitory skin irri- 
tation was observed. Albino guinea pigs were not 
sensitized by topical application or intracutaneous 
injection of purified allethrin. The effect of pro- 
longed oral ingestion of one sample of commercial 
allethrin and a purified sample of commercial al- 
lethrin, assaying 72.4 and 92% allethrin, respec- 
tively, was studied in rats on diets containing 78, 
156, 312, 625, 1225, 2500 and 5000 ppm of the respec- 
tive allethrin samples. Rats on the diet containing 
5000 ppm commercial allethrin showed a slight de- 
crease in growth as compared with rats on the diet 
containing the same concentration of purified al- 
lethrins. Hematological findings on rats on the 
various dietary levels of the two allethrin samples 
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were indistinguishable from those of the controls. 
From these preliminary observations, it is con- 
cluded that purified allethrin is no more toxic 
than purified pyrethrins. The toxic reaction ob- 
served after topical application or after prolonged 
oral ingestion is undoubtedly due to impurities. 
More extensive studies on chronic toxicity are in 
progress. 


Tolerance of a vitamin C-sulfone derivative in 
man. HamMILTON H. ANDERSON, ALEXANDER N, 
CoNnTOPOULOS,* CHARLES NucHO* AND GREGORY 
Happap.* American Univ. of Beirut and Hamlin 
Memorial Sanitorium, Hammana, Lebanon. 

A crystalline derivative of bis (4 amino-pheny])- 
sulfone synthesized by condensation with vitamin 
C by P.P.T. Sah et al. (Recueil des Travaux Chim. 
des Pays-Bas 68: 118, 1949) has been studied in 
mice and rats by Bierwagen et al. (Proc. Am. Soc. 
Pharmacol. & Exper. Therap., 1950). In leprous in- 
fected rats, 0.5% in the diet given daily over 4-6 
months was tolerated, without appreciable tox- 
icity except the occurrence of slightly enlarged 
spleens and a fall in hemoglobin level (<10% 
Sahli). An extension of these studies has been 
made in adult tuberculous patients under sana- 
torium conditions. In 11 persons (1 female, 10 
males) given total dosage up to 52.5 gm. over 
periods up to 60 days, the following changes were 
noted. The hemoglobin level was reduced (from 
13-20%) in 3, while in 1 other it was elevated 
(25%). Total leucocyte counts were increased in 5, 
while in none was there a significant decrease. 
Liver and kidney function tests did not reveal 
evidence of impairment. Albumen appeared in the 
urine of 3 persons, granular casts in 1 other, and 
sugar in 1. Grains in body weight (from 1.0-3.0 
kg.) were noted in 5 of the 11 under study. Un- 
toward reactions, believed to be due in part to 
drug administration, occurred in 3 patients. Fever, 
nausea, vomiting and abdominal distension were 
of sufficient severity to cause discontinuation of 
the drug in 2 persons. (Supported in part by the 
Lilly Research Laboratories, Indianapolis, Indi- 
ana.) 


Effects of procaine on histamine actions and his- 
tamine release. JoHN D. ARcHER,* Joz B. Nasu,* 
J. Evaene Hii* ano Paut L. Ewrne. Univ. of 
Texas Med. Branch, Galveston. 

Results of procaine administration in treating 
serum sickness and other conditions in which his- 
tamine release is a factor suggest that procaine 
may antagonize histamine actions or release. In 
confirmation of Code, no evidence of these actions 
was found in sensitized rabbits after challenge 
doses of Freund antigen, or in normal rabbits and 
man, using skin tests and systemic reactions as 
indicators. Procaine, in high concentrations, inter- 
feres with the assay technique of Barsoum and 
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Gaddum, but does not do so at. levels resulting 
from therapeutic doses. 


Duration of therapeutic plasma penicillin levels 
with the penicillin salt of 1,2-diphenyl-2-meth- 
ylaminoethanol. M. C. BacuMAN AND V. YouNG 
(introduced by F. H. Scuutrz, Jr.). Pharmaceuti-. 
cal Research Div., Commercial Solvents Corp... 
Terre Haute, Ind. 

A number of repository penicillin salts have been: 
prepared and evaluated, using procaine penicillin. 
as a standard. Of the group studied, the penicillin. 
G salt of 1,2-diphenyl-2-methylaminoethanol was: 
found to be most promising. This material, as pre- 
pared in this laboratory, has a penicillin potency 
of 1050 u per mg., is soluble to the extent of 240: 
mg. in 100 ml. of distilled water at 25°C., and is 
stable in the dry form at 100°C. for 96 hours. Ex- 
periments were performed to test the ability of 
this new penicillin salt to protect animals against 
experimentally produced infections, using pro- 
caine penicillin as a standard. Groups of normal 
mice were given a single intramuscular injection 
of this new penicillin salt, in a dose of 15,000 vu, 
suspended in water, vegetable oil, or oil with 2% 
aluminum monostearate. A virulent culture of 
D. pneumoniae (10,000 MuLD’s) was injected into 
some of these mice one hour after they had re- 
ceived penicillin; other mice were infected at 12 
and 24 hours following penicillin administration; 
and the remaining mice received the pneumococci 
48, 72, 96, 120 and 144 hours after administration 
of the penicillin salt. A parallel series with pro- 
caine penicillin was run simultaneously. Results 
of these studies show that the penicillin salt of 
1,2-diphenyl-2-methylaminoethanol gives thera- 
peutic penicillin levels of longer duration than 
does the procaine salt, when each is in aqueous or 
oil formulation. Nearly identical results were ob- 
tained when both salts were formulated in oil with 
2% aluminum monostearate. 


Irritant effects of the hygroscopic agent in ciga- 
rettes as shown by electroencephalography. T. 
C. Barnes. Dept. of Pharmacology, Hahnemann 
Med. College and Hosp. of Philadelphia, Phila- 
delphia, Pa. 

Mulinos (Proc. Soc. Exper. Biol. 32, 1934) and 
Wallace, (Arch. Otolaryngology 23: 306, 1936) have 
shown that smoke from cigarettes containing glyc- 
erine as hygroscopic agent is more irritating to 
the eye of rabbits than smoke from cigarettes con- 
taining diethylene glycol. By the use of the electro- 
encephalograph (EEG) their conclusions have 
been confirmed in man. A 6-channel EEG was 
used, recording EEG, pulse rate, palmar sweating 
(psychogalvanic reflex), action currents from mus- 
cle and eye-brow movements. Persons tested kept 
eyes closed and were not aware of the type of cig- 
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arette smoked. The sequence of the type of ciga- 
rette was altered to eliminate accumulative effects. 
Before each cigarette was ignited, it was puffed 
unlit, including buccal and nasal exhalation, in 
imitation of actual smoking. Most subjects showed 
EEG changes from the unlit cigarette, the effects 
being used as a correction factor in determining 
the effects from smoking. The percentile time 
occupied by the normal relaxation waves is desig- 
nated as the alpha index. This was 56% for di- 
ethylene cigarettes and 41% for the glycerine cig- 
arettes. This difference indicates a greater irrita- 
tion from smoke of glycerine cigarettes than from 
smoke of di-ethylene glycol cigarettes. In 127 EEG 
recordings, pulse rates above 90 occurred 60% 
with the glycerine cigarettes and 41% with the 
diethylene glycol cigarettes showing rapid heart 
rate produced by the greater irritation of the 
smoke of cigarettes containing glycerine. 


Models demonstrating the electrical action of 
atropine on cellular receptors. T. C. BAaRNEs. 
Dept. of Pharmacology, Hahnemann Med. Col- 
lege of Philadelphia, Philadelphia, Pa. 

Previous reports (Science 110: 511, 1949; J. 
Pharmacol. & Exper. Therap. 98: 2, 1950; Med. 
Physics 2: 80, 1950) have described the phase- 
boundary potentials of drugs. A model of drug 
receptors consists of a glass cell 20 mm. by 10 mm. 
having 3 circular apertures 1.7 mm. in diameter 
which can be opened or closed. The cell can be con- 
nected to larger receptors 19 mm. and 46 mm. in 
diameter. Since ‘membrane’ potential is independ- 
ent of area, it is unnecessary to cover the entire 
surface of a cell with drug molecules. Thus 25 mg. 
of atropine produced 20 mv. negativity when added 
to 200 cc. of saline in contact with a guaiacol re- 
ceptor 19 mm. in diameter. This atropinized re- 
ceptor blocked the action of 25 mg. of acetylcho- 
line which produced only 2 mv. negativity. 
Identical results were observed when atropine in 
the same concentration blocked a receptor of 46 
mm. diameter or one or two receptors each |.7 mm. 
in diameter. A blocked 1.7 mm. receptor was re- 
newed by the injection of fresh oil but the atropine 
block returned in 4 minutes. The ‘inert’ sodium 
carboxymethylcellulose (Carmethose, Ciba) pro- 
duced a large positive potential. 225 mg. Carme- 
those in 200 cc. saline generated 160 mv. positivity 
which modified the negative potentials of acetyl- 
choline and atropine. These effects may be factors 
in the treatment of peptic ulcers with Carmethose. 
Atropine and acetylcholine had no effect on adren- 
ergic (triglyceride oil) receptors in contrast to 
0.05% isopropylarterenol which produced 15 mv. 
negativity on tributyrin. 


Trasentine analogues—inhibitors of gastric secre- 
tion. WALTER BarrettT,* RicHarp RUTLEDGE,* 
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ALBERT J. PLUMMER AND FREDERICK F. Yonk- 

MAN. Research Dept., Div. of Macrobiology, Ciba 

Pharmaceutical Products, Inc., Summit, N. J. 

Certain members of a large series of Trasentine 
derivatives (R. Merer AND K. HorrMann. Helvet. 
Med. Acta7: 106, 1940/41) were extensively studied 
for therapeutically significant pharmacologic ac- 
tivities. The antacid and antigastric secretory 
properties were studied by the Shay and Visscher 
rat procedures and in dogs with gastric fistulae 
and Pavlov pouches. Of all compounds examined, 
C-5473 (phenyleyclohexyl-oxyacetic acid-diethyl- 
aminoethylester-brommethylate) was the most ac- 
tive in inhibiting the formation of ulcers in the 
(modified) Shay rat and in the Visscher starved 
rat. Compared on a molar equivalent basis, C- 
5473 was more active in the prevention of ulcers in 
the rat than either atropine or 6-diethylamino- 
ethyl xanthene-9-carboxylate methobromide. 
Likewise, in the Pavlov pouch dog, of all Trasen- 
tine analogues examined, C-5473 was the most ac- 
tive compound in suppressing the gastric secre- 
tory response to food. A comparison on a molar 
equivalent basis, both by the intravenous and oral 
routes, indicated that C-5473 was more active 
than B-diethylaminoethyl xanthene-9-carboxylate 
methobromide. C-5473 was very active in the 
Pavlov dog in doses which produced no significant 
side effects such as mydriasis, dysphagia or tachy- 
cardia; the latter obtained only with increments 
of dosage. Results with drug-induced gastric se- 
cretory studies in gastric fistula dogs will be pre- 
sented. The relation between chemical structure 
and maximum activity in this series of compounds 
will be discussed. 


Analgesic action of sodium gentisate. RosBert C. 
BaTTERMAN, LAWRENCE 8S. KryYLE* AND SIDNEY 
Dann.* Dept. of Therapeutics, New York Univ. 
College of Medicine, New York City. 

The effectiveness and safety of sodium gentisate 
were studied in 43 hospitalized and 54 ambulatory 
patients. The drug was administered orally as 
single or repeated doses of 0.3 or 0.6 gm. For hos- 
pitalized patients the period of observation ranged 
from one day to 55 days, during which time the 
effects of 1163 doses were followed. Control of pain 
regardless of severity, diagnosis or dosage adminis- 
tered was obtained in approximately 71% of the 
trials without the occurrence of a single instance 
of toxicity. Satisfactory analgesia occurred in 57% 
of the ambulatory patients who received the drug 
several times daily for several weeks. Untoward 
reactions were noted in 6 (11%) of the ambulatory 
patients and was within the range experience with 
placebos. The reactions were mild, insignificant 
and consisted mainly of transient nausea. Al- 
though the analgesic potency of sodium gentisate 
is equivalent to that of aspirin, the incidence of 
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effective analgesia for sodium gentisate is higher 
because of the little, if any, toxicity that may be 
encountered with its use. 


Heat of the enzymatic inversion of sucrose. CARL 
R. BAUER AND Myron J. Lover (introduced by 
C. L. GemmiLx). Dept. of Pharmacology, Univ. 
of Virginia Med. School, Charlottesville. 

In a previous abstract (Federation Proc. 9: 287 
1950) it was reported that thermistors may be used 
in microcalorimetry. This work has been continued 
and extended by using this method for determining 
the heat produced during the enzymatic inversion 
of sucrose. The changes in resistance of the ther- 
mistor were measured by a standard bridge circuit 
during a reaction run. The calibration of the calo- 
rimeter was obtained by passing a known amount 
of current through the heating element in the calo- 
rimeter. The calibration determinations were de- 
signed to reproduce very closely the same change 
in thermistor resistance as in the enzymatic ex- 
periments. Commercial invertase was used in these 
determinations which were carried out at 30°C. 
and a pH of 4.5. The reaction was stopped by the 
addition of 2 ml. of 1 N sodium hydroxide The 
initial concentration of sucrose was 0.1297 m. The 
amount of reducing sugar produced wag deter- 
mined by a gravimetric Fehling’s analysis at the 
end of each determination. The results of 8 deter- 
minations gave the heat of enzymatic inversion of 
sucrose (AH) as —3.28 kg. cal. per mol. with an 
average deviation of +0.05 kg. cal. Comparable 
experiments made with an automatic recording 
microthermometer, actuated by a thermopile, 
gave an average value of AH to be —3.1 + 0.2 kg. 
cal. per mol. for 6 determinations. In these experi- 
ments, the analyses were made polarimetrically. 


Endocrine and autonomic systems in choline de- 
ficiency. James H. Baxter. Natl. Heart Inst., 
Natl. Insts. of Health, Bethesda, Md. 
Experiments were performed to determine if 

autonomic nervous system dysfunction, perhaps 

resulting in renal circulatory disturbances, might 
have been responsible for the renal lesions of 
choline deficiency in rats. The observation that 
subcutaneous injections of Dibenamine afforded 
protection, seemed compatible with this idea. 
However, severe local irritation together with 
adrenal cortical hypertrophy and thymic atrophy 
were noted with Dibenamine, and formaldehyde 
injections also appeared protective. An orally ef- 
fective adrenergic blocking agent, and renal de- 
nervation, were without protective effect. Prostig- 
mine likewise was ineffective, as was atropine. 

Observations of heart rate and other visceral func- 

tions afforded no clear evidence of autonomic 

dysfunction before development of the renal le- 
sions. Because protection by Dibenamine appeared 
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to be associated at least in part with ‘alarming’ 
effects of the injections rather than with specific 
blocking action, the effects of ACTH and cortisone 
were investigated. Both were found to afford sig- 
nificant protection against renal injury and death. 
Cortisone was more effective than ACTH, prevent- 
ing the renal lesions in nearly half of the animals. 
A perhaps unconnected finding was that thiouracil 
prevented the lesions in. nearly all animals. Mor- 
phological evidence that endocrine dysfunction 
might have preceded the renal lesions in deficient 
animals not subjected to other treatment was not 
at all conclusive, though changes characteristic of 
the ‘alarm reaction’ did occur spontaneously fol- 
lowing development of the lesions. Paired-feeding 
techniques have not been employed, but effects of 
the substances and procedures on growth rate of 
the animals were taken into consideration in evalu- 
ating the results. 


Action of bovine erythrocyte cholinesterase on 
neuromuscular transmission. I. T. Beck (intro- 
duced by K. I. MELVILLE). Dept. of Pharma- 
cology, McGill Univ., Montreal, Quebec, Canada. 
The action of Bovine Erythrocyte Cholinester- 

ase (true Cholinesterase prepared and kindly sup- 

plied by Winthrop-Stearns Inc.) was investigated 
for its effect on neuromuscular transmission. The 
test preparations used were the rat.s gastrocne- 
mius (J) and the cat’s tibialis anterior (JJ) in 
vivo and the isolated rat’s phrenic-diaphragm 
preparation (JJ7). All were stimulated indirectly 
with supra- and sub-maximal single impulses 
twice or six times per minute. Up to 6000 u/kg. of 
the enzyme were injected intravenously in J and 
up to 2000 units (quick close intraarterially) in 

II. Up to 2000 v of Bovine Erythrocyte Cholin- 

esterase were added to 50 ml. modified Tyrode solu- 

tion bath in JIJ. In all these cases the enzyme 
failed to alter the character of the normal twitches. 

Some possible explanation of the negative nature 

of these results will be discussed. 


Effect of lethal doses of digitalis and digitoxin on 
tissue glutathione and attempts at BAL protec- 
tion. JuLtus BELFoRD AND GERTRUDE LANGE 
(introduced by CHANDLER McC. Brooks). State 
Univ. Med. Center at New York City. 

To help ascertain the presence of a ‘sulfhydril’ 
mechanism in digitalis action, glutathione analy- 
ses of several tissues of digitalis and digitoxin 
treated cats were performed. Attempts were also 
made to protect animals against digitalis-digi- 
toxin toxicity with BAL. Six control cats matched 
against 6 treated with tincture of digitalis (varia- 
tion of U.S.P. XIII assay method) showed a sta- 
tistically significant lowering of liver glutathione 
(247 mg. down to 118 mg.%; P = .001). Although 
lowering occurred in heart, kidney, and muscle, 
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this was not statistically significant. Pre-treat- 
ment with 10 mg/kg. BAL intramuscularly failed 
to protect; in fact toxicity was increased by 33%. 
In 12 control cats matched against 12 test animals, 
digitoxin also produced a statistically significant 
fall in liver glutathione (259 mg. down to 169 
mg.%; P = .01 —.001). Again, though heart, kid- 
ney and muscle glutathione was lowered, there 
was no statistical significance. The blood level rose 
insignificantly. Pre-treatment with BAL (2 mg/kg. 
intramuscularly) produced a statistically doubtful 
protection of 5%. Plotting time of death (in all 
experiments combined) against liver glutathione 
content revealed a direct linear relationship—the 
earlier the death, the less glutathione. 


Metabolism associated with positive inotropic ac- 
tion. DonaLp BENNETT* AND Maynarp B. 
CHENOWETH. Dept. of Pharmacology, Univ. of 
Michigan, Ann Arbor. 

It has been previously reported that mono- 
fluoroacids exert a marked positive inotropic ac- 
tion on the hypodynamic papillary muscle in 10-2 
mM glucose-Ringers’ solution and in substrate-free 
Ringers’ solution. Sodium 4-fluorobutyrate is es- 
pecially active and almost completely blocks the 
pusilive inotropic action of a succeeding dose of 
ouabain. Substrates have been altered to deter- 
mine the mechanisms of action. Fluorobutyrate 
stimulates the papillary muscle similarly in glu- 
cose-free Ringers’ solution, or when 10-2 M acetate, 
pyruvate, propionate, and butyrate are used as 
substrates. The addiction of 10-? m acetate, pyru- 
vate, propionate, butyrate, and valerate to a 10-2 
M glucose-Ringers’ solution abolishes the positive 
inotropic action of fluorobutyrate. The ability of 
glucose to block the positive inotropic action of 
fluorobutyrate in the presence of any one of the 
above metabolites is dependent upon concentra- 
tion; 10-* m glucose failing to block, whereas the 
block is obtained with 10-? m glucose. Increasing 
the concentration of glucose to 10-! m without the 
addition of another metabolite is sufficient to block 
the positive inotropic action of fluorobutyrate. If 
metabolic products of glucose oxidation such as 
10-? m lactate, or 10-* m pyruvate are substituted 
for glucose, again in the presence of one of the 
above fatty acids in 10-* m concentration, the posi- 
tive inotropic action of fluorobutyrate is not 
blocked, but greatly enhanced. Galactose will 
partially replace glucose in these situations. These 
phenomena have been demonstrated on cat and 
monkey papillary muscles. 


Effect of thiocyanate on blood electrolytes. Ar- 
THUR BERNSTEIN, EMANUEL KLosk, Jay 
Burcer, ALBERT M. SILveR AND FRANKLIN 
Simon (introduced by Hersert 8. KuppeRMAN). 
Newark Clin. Group, Newark, N. J. 
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The modus operandi of the supposed therapeutic 
action of KCNS in hypertension has not been 
clarified although various hypotheses have been 
tendered in an attempt to explain the lowering of 
blood pressure by thiocyanates. The effect of thio- 
cyanate upon serum sodium was studied in an 
attempt to elucidate the mechanism of action of 
the drug in the treatment of hypertension. Serum 
and urinary sodiums were determined in a series 
of ambulatory hypertensive patients before, dur- 
ing and after the administration of thiocyanate 
either alone or in combination with phenobarbital, 
sodium nitrite and rutin. The patients were main- 
tained on a low salt diet for the duration of the 
study. Blood was drawn and 24-hour urine speci- 
mens were obtained at weekly intervals. There was 
a striking correlation between the blood sodium 
and blood thiocyanate level. When the blood thio- 
cyanate approached a critical level there was a 
definitive drop in the serum sodium. The decrease 
in serum sodium was maintained as long as KCNS 
blood levels were elevated. Upon cessation of ther- 
apy and with a diminution of the blood KCNS to 
zero, there was an associated and concomitant 
rise in blood sodium. No significant changes in the 
serum sodium were noted during the control period 
when KCNS was eliminated from the regime and 
only phenobarbital, sodium nitrite and rutin were 
ingested. It is interesting to note that the prompt 
fall of blood sodium was noted long before the an- 
ticipated hypotensive effects of KCNS could occur. 


Electrical effects produced by brain lipids in con- 
tact with neurohormones and drugs. REINHARD 
H. Beutner anp Louise Wiuurams.* Dept. of 
Pharmacology, Med. College of Alabama, and 
School of Dentistry, Univ. of Alabama, Birming- 
ham. 

In previous studies of electromotive forces of 
oil cells (BARNES, BEUTNER et al.) the central con- 
ductor (‘oil’) between the aqueous solutions was 
invariably a non-biological substance such as a 
phenol derivative or nitro compound. We now have 
tested a native lipid extracted from the brain and 
kept anaerobically. The brain lipid was dissolved 
in an equal volume of chloroform. This solution 
was the central conductor, being in the cup of the 
oil cell submerged in saline, as usual. When tetra- 
ethylammonium chloride 1:1000 was added to the 
saline, the e.m.f. changed 45 mv., the negative pole 
being on the side where the drug was added. With 
addition of 1:100,000 or 1:10,000 of TEA the varia- 
tion was insignificant. When TEA 1:100 was added, 
the negative variation was 80 mv. more negative 
than in TEA 1:10,000. A somewhat smaller change: 
30 mv., in the same direction, occurred following 
addition of acetylcholine bromide or ephedrine 
sulfate 1:1000. Atropine produced larger variations 
viz: —95 mv. for a variation from 1:100,000 to 
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1:1000. However when the brain lipid extract was 
exposed to air for 2 days, or longer, this electrical 
effect had disappeared. This finding shows that the 
chloroform, used as solvent, is not responsible for 
the electrical effect, but only the brain lipid. The 
electrically active substance in it is obviously un- 
stable. Atropine retained a slight electrical ac- 
tivity on the brain lipid even after exposure to air. 


‘Aramine’: its enzymologic and sympathomimetic 
characteristics. Kart H. Beyer, Harouip H. 
Peck,* Cuarues A. Ross,* Vireit D. WIEBEL- 
HAus* AND §. E. McKinney.* Dept. of Pharma- 
cology, Med. Research Div., Sharp and Dohme, 
Inc., Glenolden, Pa. 

In large measure the oral efficacy, the duration 
of action and the renal elimination of a sympa- 
thomimetic amine are determined by the vulner- 
ability of the agent to enzymatic inactivation in 
the body (Beyer: Physiol. Rev. 26: 169-197, 1946). 
These principles have been employed to anticipate 
the chemical structure of an amine that would 
combine the pharmacologic attributes of oral 
efficacy with a potency equivalent to an epi- 
nephrine ratio of about 1:18 and with a long dura- 
tion of action. The structure of ‘Aramine’ (laevo- 
m-hydroxy-phenylisopropanolamine) confers on it 
the enzymologic and pharmacodynamic properties 
that have anticipated its suitability for oral, 
topical or parenteral administration, and its use- 
ful duration of vasoconstrictor efficacy. 


Cross-transfusion in man: Effect on renal excre- 
tory products. Howarp R. BrerMan, Raps L. 
Byron, Jr.,* Kerra H. Keiiy,* Grace Sincer* 
AND JoycE SwapDeER.* Lab. of Experimental On- 
cology, Natl. Cancer Inst., Natl. Insts. of Health, 
Bethesda, Md. and Div. of Medicine, Univ. of 
California School of Medicine, San Francisco, 
California. 

Technics for continuous cross-transfusion have 
been developed in man, permitting the rapid ex- 
change of hundreds of liters of blood in both pa- 
tients. Cross circulation on 11 occasions has shown 
marked changes in the renal excretory products 
both in blood and in the urine. Excessive blood 
levels of urea and non-protein nitrogen can be 
lowered by cross-circulating with a patient with 
normal levels of these substances. During cross 
circulation between patients without azotemia 
there is a slight increase in non-protein nitrogen 
and urea which disappears within a few days. 
Cross circulation in man offers another technic in 
the study and possible treatment of anuria and re- 
lated states of renal dysfunction. 


Influence of respiratory movements upon the 
peripheral leukocyte level: control of the pe- 
ripheral leukocyte level by the lungs. Howarp 
R. Brerman, Kerra H. Ketty,* Fauno 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


281 


Corpes,* Nicuotas L. Prerrakis,* MARILEB 

FosteR* AND Betty Losg.* Lab. of Experimental 

Oncology, Natl. Cancer Inst., Natl. Insts. of 

Health, Bethesda, Md. and Div. of Medicine, 

Univ. of California School of Medicine, San 

Francisco. 

Previous work has revealed a mechanism within 
the lungs which is capable of removing billions of 
transfused leukocytes. Administration of hist- 
amine intravenously causes marked respiratory 
distress and is associated with a prompt decrease 
in circulating leukocytes. By catheterization of 
both right and left ventricles or aorta or large 
arteries in man this leukopenia has been shown to 
be caused by removal of these cells in the pulmo- 
nary circulation. The catheterization sampling 
technic during the Valsalva maneuver has shown 
a consistent and significant decrease in the periph- 
eral leukocyte level due to removal of cells 
within the pulmonary circulation. With release of 
the valsalva there is a prompt increase of leuko- 
cytes from the lungs into the circulation well 
above the original level which may or may not 
persist. Other respiratory movements influence the 
circulating leukocytes which indicate an ebb and 
flow of leukocytes into and from the pulmonary 
circulation and determines, in part, the level of 
leukocyte number in the circulating blood. 


Antispasmodic activity of a series of cinnamic 
acid esters and amides of diethylaminoethanol. 
Murray Buarr,* Exitsworta 8B. Coox,* 
MIcHAEL ROTHENBERG* AND Byron B. CLARK. 
Dept. of Pharmacology, Tufts College Med. School, 
Boston, Mass. 

A series of cinnamic acid esters and amides of 
diethylaminoethanol have been screened for anti- 
spasmodic activity on isolated rabbit ileum 
against acetylcholine as a spasmogen. The unsub- 
stituted cinnamic acid ester of diethylamino- 
ethanol is relatively inactive. Substitution of an 
a phenyl or an a phenoxy on the cinnamic acid 
increases the activity appreciably and to about 
the same degree. However, the 8 phenyl or 8 
phenoxy substitution has no effect. The cinnamic 
acid amides are considerably less active than the 
corresponding esters. The substitution of dimethyl 
or dipropyl for the diethyl] on the amino alcohol 
of the a phenoxy cinnamic acid amide of diethyl- 
aminoethanol does not change its activity appre- 
ciably. The general, quaternization of the amino 
group of either an acid ester or amide, as in a 
phenoxy cinnamic acid ester of diethyl methyl 
amino ethanol bromide, increases activity 2 to 3- 
fold. The three most active compounds are: a 
phenoxy cinnamic acid ester of diethyl methyl 
aminoethanol bromide, a phenoxycinnamic acid 
ester of diethylamino ethanol, a phenyl cinnamic 
acid ester of diethylaminoethanol. 
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Local emetic activity of digitalis glycosides. Her- 
BERT L. Bortson, 8S. C. Wana anp T. D. 
Harris.* Dept. of Pharmacology, Univ. of Utah 
College of Medicine, Salt Lake City, and Dept. of 
Physiology, Columbia Univ., New York City. 
From studies on absorption of digitalis glycosides 

from the gut of cats, Gold et al. (J. Pharmacol. & 
Exper. Therap. 98: 337-345, 1950) concluded that 
vomiting after oral doses was due chiefly to a local 
gastrointestinal action. The discovery of a chemo- 
receptor trigger zone for emesis in the medulla 
oblongata by Wang and Borison (Arch. Neurol. 
& Psychiat. 63 : 928-941, 1950) offers a new approach 
to the problem of differentiating between central 
and peripheral actions of emetic substances. In- 
deed, these workers have demonstrated this zone 
to be the site of central emetic action of certain 
cardiac glycosides (in press). In the present ex- 
periments, the trigger zone was ablated in dogs 
and cats. It was first established that these op- 
erated animals did not vomit following the in- 
travenous injection of doses of digitalis glycosides 
effective in all normal animals tested. Scillaren A 
and lanatoside C were than administered orally 
and induced vomiting in the operated animals 
without any evident disturbance in threshold or 
latent period for emesis. Although these findings 
are ostensibly in agreement with those of Gold 
et al., it is planned to proceed with visceral de- 
nervation procedures in both centrally operated 
and intact animals to provide a more critical anal- 
ysis of the problem. Preliminary tests after trans- 
thoracic vagotomy alone did not indicate any 
significant change in response to scillaren A given 
orally. 


Bile production by the isolated liver (motion pic- 
ture). R. W. Braver, L.S. Pepico,* J. L. H1ti* 
AND H. P. Giaviano.* Depts. of Pharmacology 
and Experimental Therapeutics, and of Medical 
Illustration, School of Medicine, Louisiana State 
Univ., New Orleans. 

The method of preparation and operation of per- 
fusion pump will be shown briefly. Several appli- 
cations of the preparation (choleretics, dye 
excretion by the liver, effect of India ink, and of 
chloroform) will be shown. Bile flow, appearance 
of the organ, histological preparations, and gra- 
phic representation of results will be presented. 


Application of surviving isolated rat liver to the 
study of bile production mechanism. R. W. 
BRAvER, R. L. Pessotti* anp M. P. FINLEy.* 
Dept. of Pharmacology and Exptl. Therapeutics, 
School of Medicine, Louisiana State Univ., New 
Orleans. 

An isolated rat liver preparation which produces 
bile for as long as 30 hours has been previously 
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described by the authors. The effect of anoxia, of 
temperature variations, and of variation of pro- 
tein content of the perfusate on bile flow and bile 
composition will be discussed. A comparison of 
different choleretics has shown that the effects in 
vitro closely reproduce those seen in the intact 
animal with regard to bile concentration, but that 
the isolated liver is exceptionally sensitive to the 
effect of these agents. The action of various auto- 
nomic agents, including acetylcholine, epi- 
nephrine, nor-epinephrine, DFP and physostig- 
mine, and tetraethylammonium ion have been ex- 
plored. The application of these data to an under- 
standing of the interrelation of structural and bio- 
chemical factors determining bile production will 
be discussed. 


Cardiovascular actions of 2, 3-benzodiazine-4-hy- 
drazine (C-5968). J. Bayarp Britron,* JAMES 
P. TayLor* AND Raymonp P. Au qQuist. Dept. 
of Pharmacology, Med. College of Georgia, Au- 
gusta. 

The effects of the thiazoline derivative, 2,3- 
benzodiazine-4-hydrazine, C-5968, on the cardio- 
vascular system of the anesthetized dog have been 
studied. The most consistent effect produced by 
intravenous doses of 0.1-1 mg/kg. was a tachy- 
cardia apparently unrelated to any change in 
mean arterial pressure. The increase in heart rate 
occurred about one minute after the injection of 
the drug and persisted for 12-24 hours. Veratra- 
mine reduced the tachycardia, and the reflex 
slowing produced by the pressor agents such as 
ephedrine or epinephrine was unaffected. C-5968 
produced a depressor response in about one-third 
of the animals receiving 2 mg/kg. About 2 minutes 
after administration the pressure declined over a 
period of 2-4 minutes to about 40-50 mm. Hg. 
This depressor effect was only temporarily an- 
tagonized by pressor agents. The pressor response 
to epinephrine was partially reversed with doses 
of 0.1-4 mg/kg., and the pressor response to arte- 
renol was somewhat diminished. This partial ad- 
renergic blockade was antagonized by ephedrine. 
The depressor effects of isopropyl arterenol and 
acetylcholine were potentiated by C-5968. None of 
the following were affected significantly by C-5968 
in the doses tested: 1) epinephrine myocardial 
stimulation, 2) epinephrine induced cardiac ar- 
rythmia during chloroform anesthesia, 3) cardiac 
inhibition of peripheral vagal stimulation, 4) the 
pressor effect of central vagal stimulation, 5) the 
carotid sinus reflex, 6) the pressor effect of anoxia, 
7) the depressor effect of intravenous histamine, 
and 8) the pressor effect of vasopressin. Further 
studies on the cause of the tachycardia and on the 
reported renal dilation are being done. (Supported 
by a grant from the American Heart Association, 
Inc.) 
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Localization of Dibenamine in fat as a possible 
explanation of its duration of action. BERNARD 
B. Bropre, Lewis Aronow,* ELtwoop Titus* 
AND JuLius AxELROD.* Natl. Heart Inst., Natl. 
Insts. of Health, Bethesda, Md. 

Dibenamine has been considered to exert its 
adrenergic blocking effect well beyond the period 
the drug remains in the body. An attempt was 
made to correlate the adrenergic blocking action 
of Dibenamine with plasma and tissue levels of 
the drug using a chemical method devised in this 
laboratory. It was found that after the intravenous 
administration of Dibenamine, concentrations in 
plasma and tissues declined within 2 hours to 
levels too low to measure (<0.£ mg/kg.) even 
though the adrenergic blockade persisted for 
several days. However, during the first 2 hours, 
concentrations in fat increased steadily to high 
levels and declined slowly over a period of several 
days. The prolonged duration of adrenergic block- 
ade was found to be correlated with the concentra- 
tion of Dibenamine in fat. This suggests that the 
compound in fat serves as a reservoir of drug which 
is slowly released to tissues. These results empha- 
size the importance of tissue localization in condi- 
tioning the activity of a drug. The metabolic fate 
of Dibenamine in the dog will be discussed. 


Comparison of drug action in auricular flutter of 
aconitine and of circus movement origin. Bar- 
BARA B. Brown (introduced by H. W. WERNER). 
Pharmacology Dept., Wm. S. Merrell Company, 
Cincinnati, Ohio. 

Large dogs anesthetized with Dial were em- 
ployed. Innervation to the heart was intact. Ex- 
periments were conducted in which the right 
auricle was isolated from the atrial region by an 
encircling crush. The subepicardial injection of 
aconitine (method of Scherf) on the body of the 
right auricle induced a rapid flutter confined to 
the auricle. Brief electric shocks applied near the 
sinus node induced a second and different flutter 
confined to the atrial and caval region. The effect 
of drugs on the second type indicated it to be a 
circus movement flutter. Procaine, DEAE (di- 
ethylaminoethanol), CDB (diethlaminoethyl 2, 
4-dichlorobenzoate) and B-DCB y(diethylamino- 
butyl 2,4-dichlorobenzoate) injected intraven- 
ously affected the co-existing flutters differently. 
All four compounds slowed the aconitine flutter 
from rate of 600-300 down to 220 or to 0 for varying 
periods of time depending upon dose. Cooling of 
the site of aconitine injection slowed the flutter 
rate before drug injection but not afterward. The 
atrial flutter was generally markedly slowed for 
several minutes by procaine but the injection of 
B-DCB, DCB and DEAE usually caused it to re- 
vert suddenly to a sinus rate. The ventricular 
rate was increased by procaine and decreased by 
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the other three substances. Similar results were 
obtained in experiments in which the auricle was 
intact and only one of the two types of flutter was 
induced, with the one exception that temporary 
reversions occurred occasionally following drug in- 
jection in the aconitine flutter. 


Alteration of vasopressin induced blood pressure 
tachyphylaxis by antihistaminic drugs. James 
S. Brown,* Rospert A. WoopBurRy AND ROGER 
E. Grsson.* Div. of Pharmacology, Univ. of 
Tennessee Med. Units, Memphis. 

From male dogs anesthetized with sodium pento- 
barbital, 30 mg/kg., carotid blood pressure was 
recorded. Vasopressin (Pitressin) 0.3 u/kg. was 
administered at half-hour intervals until 3 or 4 
injections demonstrated that the transient fall of 
blood pressure attributed to coronary constriction 
and cardiac weakness no longer occurred, and the 
pressor response was greatly reduced or abolished. 
Ten minutes prior to the next scheduled vaso- 
pressin injection, various antihistaminic drugs 
(equal molar basis) were given. Then vasopressin, 
in the same dosage, was observed to produce the 
transient fall in blood pressure, as well as the 
typical pressor response. Both of these effects 
had been increased by the intervening adminis- 
tration of certain antihistaminics but were usually 
less than the original control response. Myocardio- 
graphic tracings demonstrated that certain anti- 
histaminics reestablished the transient cardiac 
weakness produced by vasopressin. The anti- 
histaminics investigated were found to exhibit 
‘antitachyphylaxis’ activity listed in the order of 
decreasing effect: Diphenhydramine (Benadryl), 
Tripelennamine (Pyribenzamine), Pyranisamine 


‘(Neoantergan), Thephorin, Doxylamine (Deca- 


pryn), Thenylene (Histadyl), Neohetramine, Chlor- 
trimeton, Chlorcyclizine (Perazil). Various 
other drugs have been utilized such as procaine, 
sympathomimetics, adrenergic blocking agents, 
histamine and acetylcholine infusions, and atro- 
pine in an attempt to reveal the mechanism(s) 
through which the antihistaminics altered tachy- 
phylaxis and restored partial responsiveness to 
vasopressin. (Supported by a U.S. Public Health 
Research Grant and by the American Heart As- 
sociation.) 


Pressor dose-effect curves for 1-epinephrine, 1- 
nor-epinephrine and a commercial epinephrine. 
Rosert V. Brown AND GALE C. Boxi.Lu.* Div. 
of Pharmacology, Univ. of Tennessee Med. Units, 
Memphis. 

For each of the two pure compounds 10 dogs 
were given progressive logarithmically spaced 
doses. Twenty dogs were given the commercial 
compound. All were anesthetized with 30 mg/kg. 
of pentobarbital sodium intravenously, and fully 
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atropinized by the U. S. P. XIII method. The 
dose-effect curves are all rectangular hyperbolas 
having the equation: mry + ny — x = 0, where z 
is in wg. of base per kg. of body weight, y is the 
rise in blood pressure in mm. Hg, and m and n 
constants so chosen that 1/m is the asymptote 
parallel to the x axis and —n/m the asymptote 
parallel to the y axis. For 1l-epinephrine, n = 
.03264, m = .00812; for the commercial epinephrine 
(presumably containing 1-norepinephrine) n = 
.01218, m = .00834; for l-nor epinephrine n = 
.00578, m = .00915. The squares of the semitrans- 
verse axes of these hyperbolas are respectively 
495.3, 175.1, and 69.1. Potency ratios are the re- 
ciprocals of the ratios of these last figures; hence, 
the potencies, referred to 1-epinephrine as unity, 
are 1.0, 2.83, and 7.18, respectively. The values of 
m and n were determined by locating the center of 
each hyperbola by the method of least squares, 
using the Legrange method of the undetermined 
multiplier. There is no evidence of any significant 
vasodilating action of any of these compounds 
until a dosage level of about 5 uwg/kg. is reached; 
there is then a marked after-depression of blood 
pressure. ' 


Reaction of man to intravenous gallium citrate. 
H. D. Bruner. Med. Div., Oak Ridge Inst. of 
Nuclear Studies, Oak Ridge, Tenn. 

Patients with far advanced osteogenic sarco- 
mata are being treated with radioactive Ga7? 
which segregates in bone. At present, compara- 
tively large amounts of stable carrier gallium must 
be injected and the radiation therapy is limited 
by the patients’ reactions which are interpreted 
as a form of heavy metal poisoning. Gallium as 
the citrate complex at pH 7.2-7.4 has been ad- 
ministered by slow i.v. drip mixed with saline. 
Patients have received as many as 9 injections 
spaced twice a week in doses varying between 
1.0-7.5 mg. of Ga metal ion/kg., with an average 
of nearly 3 mg/kg.; the largest total dose was 41.6 
mg. Ga/kg. and 11.2 we/kg. over 42 days. Trans- 
ient nausea and a bad taste in the mouth was as- 
sociated with the injection itself; as treatment 
continued nausea, vomiting, and anorexia became 
pronounced, yet weight loss was slight or absent. 
The white cell count and hemoglobin values began 
to decrease after the 3rd to the 5th dose, necessi- 
tating eventually cessation of therapy and trans- 
fusions. The appearance of albumin in the urine 
of some suggests a moderate nephrotoxic action 
of Ga. In 3 patients who received larger cumula- 
tive doses the skin reacted with spider angiomata, 
a maculo-papular rash, or a dry grey brittle appear- 
ance. Except for active dislike for the injection 
itself, the patients were depressed and somewhat 
apathetic. Excretion studies definitely show ac- 
cumulation of Ga within the body yet clinical re- 
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covery promptly followed cessation of treatment. 
Most of these reactions are considered the result 
of the metal rather than the radiation. 


Anesthesia. XXXV. Local anesthetic action of 
metahydroxyprocaine. RaymMonp M. Burai- 
son,* Joun C. Krantz, Jr., C. JELLEFF Carr, 
James F. Vitcua* anp Ruts D. Musser.* Dept. 
of Pharmacology, School of Medicine, Univ. of 
Maryland, Baltimore. 

Many compounds having analogous structures 
have been introduced into the practice of anes- 
thesiology since the synthesis of procaine in 1905. 
Some of these substances have exhibited certain 
advantages over the action of procaine, but in 
most instances potency as a local anesthetic and 
systemic toxicity have paralleled each other as 
properties of these agents. Procaine, therefore, 
has remained the most generally-used of all the 
local anesthetics. Metahydroxyprocaine (diethyl- 
aminoethyl - 3- hydroxy - 4- amino benzoate) has 
been synthesized and studied as a local anesthetic. 
When used in a 2% aqueous solution as the sodium 
or potassium salt, metahydroxy exhibited greater 
anesthetic potency than procaine when tested on 
the frog’s foot (Turch method), in the rabbit’s 
cornea, and by the guinea pig sciatic nerve 
method (Schackell), but when compared to pro- 
caine hydrochloride by the dog sciatic nerve 
method under faradic stimulus, by the human in- 
tradermal wheal method, and as a spinal anes- 
thetic in dogs, the compound appeared to possess 
no greater potency than procaine. Toxicity studies 
on metahydroxyprocaine revealed that this com- 
pound is less toxic than procaine hydrochloride. 
The MLD averaged 72 mg/kg. versus 44 mg/kg. 
by intravenous injection into the rabbit; the 
LDso by intraperitoneal injection into the rat was 
found to be 240 mg/kg. versus 184 mg/kg.; and in 
the mouse, 220 mg/kg. versus 180 mg/kg. Electro- 
cardiograms observed on dogs during and after 
injection of 1 cc. of 2% sodium metahydroxypro- 
caine aqueous solution were essentially normal. 


Sympathetic ganglionic blocking activity of tras- 
entine hydrochloride and some of its homo- 
logues. ANNE CAMERON,* FREDERICK F. YoNn«K- 
MAN AND ALBERT J. PLuMMER. Research Dept., 
Div. of Macrobiology, Ciba Pharmaceutical Pro- 
ducts, Inc., Summit, N. J. 

Trasentine hydrochloride and some of its homo- 
logues (R. Meier and K. Hoffmann, Helv. Med. 
Acta., 7: 106, 1940/41) have been studied with re- 
spect to their ability to block transmission of 
electrical impulses through the superior cervical 
sympathetic ganglion after perfusion of the latter 
through its arterial supply. The criterion used 
was the response of the feline nictitating mem- 
brane to faradization of preganglionic cervical 
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sympathetic fibers. The number following the 
name of each compound studied indicates the re- 
lative activity of the compound in comparison with 
Trasentine, assigned the value 1.0: C-2673/2, di- 
ethylaminoethyl diphenylacetate methyl bromide, 
(1.0); Trasentine 6H, (1.6); C-3854/1, diethylamino- 
ethyl phenyleyclohexylacetate methyl bromide, 
(5.0); C-3762/4, diethylaminoethyl dicyclohexyl- 
acetate methyl bromide, (2.5); C-5473, diethyl- 
aminoethyl phenyleyclohexyl hydroxyacetate 
methyl bromide, (5.0); C-6642, dimethylamino- 
ethyl diphenylacetate hydrochloride, (1.0) ; C-6643, 
dimethylaminoethyl diphenylacetate methyl bro- 
mide, (0.5); C-6647, dimethylaminoethyl phenyl- 
cyclohexylacetate methyl bromide, (5.0). The 
values are approximate, since differences in dura- 
tion of action have not been considered. By the 
use of nicotine, one can distinguish between drugs 
possessing only a local anesthetic action and 
drugs possessing only specific ganglionic block- 
ing action, since nicotine will stimulate the 
ganglion after the former but not after the latter. 


A correlation of responses of the cardiovascular 
system of man with different methods of an- 
esthetic administration. Ropert T. Capps’, 
Gorpon GARNETT* AND O. SripNEy OrtuH. Depts. 
of Pharmacology and Anesthesiology, Univ. of 
Wisconsin Med. School, Madison. 

Different methods of administration of general 
anesthetic agents, open, semi-open, semi-closed or 
closed, cause variations in pressures in the respir- 
atory tree, altered efficiency in heat loss from the 
body, and variations in composition of the re- 
spired atmosphere—particularly in its oxygen and 
carbon dioxide content. Independently or collec- 
tively such changes may cause altered cardio- 
vascular efficiency from resulting cardiac arrhyth- 
mia, periods of hypertension or hypotension, 
changed cardiac output, and other physiological 
upsets. In the present study, after preoperative 
evaluation of patients, the determination of de- 
gree of blood oxygen saturation, percentage of 
oxygen and carbon dioxide in the respired at- 
mosphere, and cardiac rhythm was made during 
operation. A close post-operative follow-up was 
made until the patient’s discharge from the hos- 
pital. Changes for those individuals with normal 
versus those with diseased cardiovascular systems, 
as influenced by variations of the factors due to 
the method of anesthetic administration, are 
being compared to determine if a particular 
method may be more advantageous in specific 
types of heart disease. 


Effect of nitrites and nitrates on arterial adenosine 
triphosphatase. C. JeLterr Carr, JouHn C. 
Krantz, JR. AND Haroxtp C. Bryant.* Dept. 
of Pharmacology, Univ. of Maryland, Baltimore. 
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The vasodilation produced by nitrites and or- 
ganic nitrates has been studied to locate in arterial 
tissue the target enzyme system upon which these 
vasodilators act. The contractile mechanism which 
specializes skeletal muscle for quick movement is 
presumably the same as that which enables smooth 
muscle to maintain its tonus. Evidence suggests 
that ATP plays an important role in the main- 
tenance of smooth muscle tone and contraction. 
Therefore the influence of nitrites and organic 
nitrates upon the ATP-ATPase system of the 
aorta of the rabbit was studied. ATPase activity 
is inhibited by the rapidly-acting vasodilators 
such as amyl nitrite, glyceryl trinitrate and iso- 
butyl glycollate nitrate. This means the failure of 
ATP to break down under the influence of these 
drugs. If through the decomposition of ATP by 
ATPase, tone and constriction of the artery are 
maintained, it is possible that a drug which 
acutely relaxes the artery may do so by interfer- 
ing with the activity of ATPase. Thus the vessel 
would respond by relaxing. The ATPase activity 
is not inhibited by sodium nitrite. It is a slower- 
acting vasodilator and it is possible that it affects 
the energy system of the contractile mechanism at 
another segment, viz., oxygen uptake or glycoly- 
sis. The ATPase of artery is particularly vulner- 
able to these drugs for ATPase from uterine 
smooth muscle and skeletal muscle is unaffected 
by the presence of these vasodilators. 


Influence of size of infarct, lanatoside C and 
quinidine on incidence of ventricular fibrillation 
after coronary occlusion. Ropert Case, GEORGE 
Misrany, Loomis Bett, RoBert Nims AND 
Wituram Pyies (introduced by A. Giiman). 
Dept. of Medicine, Columbia Univ. College of 
Physicians and Surgeons, and St. Luke’s Hosp., 
New York City. 

Dogs were anesthetized with sodium pento- 
barbital and, under artificial respiration, the heart 
was suspended in a pericardial cradle. The left 
anterior descending coronary artery was dissected. 
Arterial blood pressure and electrocardiogram 
were recorded. The dogs were observed for 4 hours 
after the ligation of the coronary artery. J) A 
‘large’ infarct was produced in 15 dogs by ligating 
the left anterior descending coronary artery just 
below its junction with the circumflex branch. 
Ventricular fibrillation occurred in 73% of the 15 
dogs. In a series of 10 dogs in which a ‘small’ in- 
farct, estimated to be 14-1¢ the size of the ‘large’ 
infarct, was produced by tying the coronary artery 
much lower along its course, fibrillation occurred 
in 10% of the dogs. IZ) In a series of 10 dogs, a 
‘small’ infarct was produced and 0.06 mg. of lana- 
toside C per kg. of weight was injected intra- 
venously within 5-12 minutes, at the time of the 
arterial ligation. Fibrillation did not occur in any 
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of the 10 dogs as compared with an incidence of 
10% in the control series. JJ) A ‘large’ infarct 
was produced in 15 dogs in which at the time of 
the arterial ligation the plasma quinidine level 
ranged between 0.72 and 11.3 mg. per liter. Fibril- 
lation occurred in 60% of the dogs as compared 
with an incidence of 73% in the control series. 


Drugs causing the Bezold-Jarisch reflexes (Vera- 
tridine, potassium, adrenaline and acetone); 
their carotid and intracranial actions. A. Cer- 
LeTtT1,* T. H. Li,* J. ALANIS* AND D. M. Aviapo, 
Jr.. Lab. of Pharmacology, Univ. of Pennsylvania, 
Philadelphia. 

Several drugs including acetone cause Bezold- 
Jarisch reflexes. Because of striking similarity be- 
tween reflex drug and pressoreceptor activities in 
the heart and lungs (Federation Proc. 9: 255, 1950), 
it has been repeatedly suggested that drugs stimu- 
late presso-receptors to cause the Bezold-Jarisch 
reflexes. The dog’s carotid sinus (morphine and 
chloralose: anesthesia) is utilized to investigate 
pressoreceptor sensitivity to drugs. An intracaro- 
tid injection of veratridine (2 wg.) causes 
hyperpnea vasodilatation and bradycardia. After 
cutting the sinus pressor fibers, respiratory and 
circulatory stimulation result which (like cyanide 
effects) are eliminated by cutting sinus nerve. The 
drug reaches the pressoreceptors not through the 
lumen of the internal carotid or its sinus but 
through the external carotid. Adrenaline causes 
similar effects before the onset of its well-known 
systemic action. After complete carotid denerva- 
tion, intracarotid or occipital arterial injections 
of veratridine and potassium cause depression of 
respiration and circulation. If the same or larger 
dose is injected into the vertebral artery, stimula- 
tion of respiration and circulation is the most 
usual result. The two forms of intracranial re- 
sponses probably means that these drugs besides 
stimulating medullary centers (vertebral artery) 
also stimulate (occipital artery) either an inhibi- 
tory sensory tract or a group of intracranial re- 
ceptors so far unknown. 


Inability of Coprini to sensitize man to ethyl 
alcohol. Georce P. Cuiip. Dept. of Physiol- 
ogy and Pharmacology, Albany Med. College, Al- 
bany, N. Y. 

A number of references have appeared in the 
literature which have ascribed to Coprinus atram- 
entarius and C. comatus the property of sensitiz- 
ing man to alcohol. It is alleged that if a small 
amount of alcohol is imbibed after eating these 
fungi, man becomes violently intoxicated, dis- 
oriented and irrational for periods from 6-24 
hours. In a series of separate tests, C. atramen- 
tarius, comatus and micaceus were consumed raw, 
parboiled or fried lightly in butter in amounts 
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ranging from 100-600 grams. During and after 
these feedings the subject consumed an alcoholic 
beverage in an amount sufficient to indicate 
whether alcohol sensitization had occurred. No 
sensitization to ethyl alcohol was found. It was 
noted during the collection of the fungi that 
Paneoli often grew in the vicinity of the Coprini 
and could easily be mistaken for the latter. Ac- 
cordingly, a small amount of Paneolus was con- 
sumed, without alcohol. The subject’s face be- 
came flushed, his eyes were glassy, the pulse rate 
increased and a slight dyspnea was experienced. 
It is suggested that reports which allege that 
Coprini sensitize to alcohol might be explained - 
by the accidental inclusion of Paneolus in the 
cooking vessel. 


Inability of cobalt to produce polycythemia in rats 
treated with ethylenediamine tetracetic acid. 
GeorGE P. CuILp AND Peter LEonaRD.* Dept. 
of Physiology and Pharmacology, Albany Med. 
College, Albany, N. Y. 

Ethylenediamine tetracetic acid (EDTA) re- 
acts with most metallic ions to form soluble non- 
ionic metal chelate compounds. The stability of 
these complexes is so great that the metallic ions 
are practically completely inactivated. It was of 
interest to determine whether this property of 
EDTA would apply to a number of biological sys- 
tems. It was found in rats that the toxicity of a 
number of heavy metals such as mercury, copper, 
and lead could be reduced by the sodium salt of 
EDTA. In more extensive experiments the inhibi- 
tion of the polycythemia inducing property of 
cobalt was used as a measure of EDTA reactivity. 
Thirty female rats, each weighing about 200 gm., 
were divided into six groups. Groups 1-4 were 
given food containing 0.1% cobalt acetate. Groups 
2, 3, and 4 were given food containing 0.2%, 1.0%, 
and 5.0% EDTA in addition to the cobalt. Group 6 
received 5.0% EDTA without cobalt and group 6 
received neither EDTA nor cobalt. After four 
weeks the rats were sacrificed and their hemograms 
were determined. Group 1 had the usual cobalt 
groups 2 and 3 displayed some inhibition of this 
effect. There were no essential differences among 
the blood counts of groups 4, 8, and 6. These re- 
sults indicated that 5% EDTA in the food of rats 
completely inhibited the polycythemia inducing 
property of 0.1% cobalt acetate. 


Vasodepressor activity of adenosine, 2-chloro- 
adenosine and related nucleosides. D. A. 
CLaRKE,* J. Davo.i,* F. 8. Puriips anp G. B. 
Brown. Pharmacology Section, Div. of Exper. 
Chemotherapy, and Div. of Protein Chemistry, 
Sloan-Kettering Inst. for Cancer Research, New 
York City. 

Certain nucleosides and purine bases have beet 
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compared with adenosine for relative vasode- 
pressor activity in cats. Intravenous injection of 
adenosine results in precipitous vasodepression 
followed by prompt recovery which may be related 
to enzymatic deamination of adenosine. The prob- 
able importance of deaminases in limiting duration 
of adenosine action prompted development of 
manometric methods to study deamination of 
nucleosides; erythrocytes are a source of deamin- 
ases. 2-Chloro-adenosine is a potent vaso- 
depressor; 5 ug/kg. causes vasodepression approxi- 
mately equivalent to 2 mg/kg. of adenosine. How- 
ever, recovery following 2-chloro-adenosine is 
significantly delayed. Larger doses cause shock- 
like reactions characterized by low blood pressure, 
respiratory failure and death. 2-Chloro-adenosine 
is not deaminated by adenosine deaminase; it in- 
hibits deamination of adenosine but not suffi- 
ciently to account for the marked vasodepression. 
The necessity of 6-amino groups for vasodepression 
characteristic of 9-8-D-ribofuranosylpurines has 
been established. 2-Position substitution in aden- 
osine by hydroxy-, acetamido- or chloro- exag- 
gerates depressor activity. 2-Amino substitution 
does not increase vasodepression. 6-Amino re- 
placement by hydroxyl forms compounds (ino- 
sine, guanosine) without appreciable depressor 
activity. These observations emphasize the spe- 


cific configuration related to vasodepression by 
nucleosidic purine moieties, particularly the im- 
portance of 2- and 6-positions. Adenosine deriv- 
atives bearing 2-position substituents may not 
only resist adenosine deaminase action but also 
may exert greater, more prolonged vasodepression 
than adenosine. 


Effects of estrogens and progesterone on motility 
of the feline uterus in vivo. Mary LEE Cuary,* 
ANNE CAMERON* AND BraApForD N. CRAVER. 
Research Dept., Div. of Macrobiology, Ciba Phar- 
maceutical Products, Inc., Summit, N. J. 
Experiments involving injections of either or 

both progesterone and an estrogen at given in- 

tervals before and during the testing of synthetic 
uterotonics have been performed. Good uterine 
responses to oxytocics were inconsistently elicited 
from cats in natural proestrus or estrus. The uteri 
from cats in other stages of the estrous cycle were 
entirely unresponsive to both Pitocin and syn- 
thetic oxytocics. Either estrogenic or gestational 
hormones given alone at variable intervals prior 
to the day of the experiment induced some re- 
8ponsiveness of the uterus to oxytocics, but only 
after both an estrogen and progesterone had been 
injected (Clauberg’s procedure with and without 
modifications) could a maximal responsiveness of 
the uterus be assured. In occasional normal cats 
an estrogen alone gave maximal but temporary 
responsiveness. The uteri of immature and ovari- 
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ectomized cats were entirely unresponsive to oxy- 
tocies and if treated with estrogen alone were but 
poorly and briefly responsive. The uteri of ovari- 
ectomized cats treated with progesterone alone 
exhibited a slight response to drugs. These results 
would seem to support the concept that there is a 
synergistic action between progesterone and es- 
trogens, rather than an antagonistic action in re- 
spect to uterine motility. Despite the injection of 
a wide variety of hormones and drugs during an 
experiment in which oxytocics were being tested, 
it did not prove possible to restore the responsive- 
ness of an inert uterus to drugs. 


Inhibitory effects on the feline uterus in vivo of 
epinephrine, nor-epinephrine and N-isopropyl 
nor-epinephrine. Mary LEE CLary* AND Brap- 
FORD N. CravER. Research Dept., Div. of Macro- 
biology, Ciba Pharmaceutical Products, Inc., 
Summit, N. J. 

In over 50 experiments it has been demonstrated 
that progesterone (in the presence of an estrogen) 
enhances the inhibitory effects of nor-epinephrine 
on the cat uterus in vivo but not the inhibitory 
effects of epinephrine and N-isopropy! nor-epi- 
nephrine. To produce the same degree of relax- 
ation by nor-epinephrine in the estrogen-primed 
cats as in the cats primed with both an estrogen 
and progesterone it was necessary to administer 
an adreno!ytic to minimize the pressor responses. 
Priscoline proved most satisfactory for this pur- 
pose because it did not alter the control level of 
blood pressure. In ovariectomized cats treated 
only with an estrogen, nor-epinephrine moder- 
ately stimulated the uterus, although epinephrine 
was still inhibitory in its action. In ovariectomized 
cats treated only with progesterone, both epineph- 
rine and nor-epinephrine increased the tonal level 
of the uterus; only N-isopropyl nor-epinephrine 
remained inhibitory in its action. The cause of 
these findings would appear unknown but the re- 
sults may offer clues to two unsolved problems 
associated with the uterus; /) what initiates the 
onset of labor; 2) why should epinephrine exert 
opposed effects upon the uteri of some species de- 
pendent upon whether pregnant. 


Toxicity and anticholinesterase action of an alkyl 
coumarin thiophosphate (E838). KENNETH W. 
CocHRAN,* JOHN DovuLL* AND KENNETH P. 
DuBoars. Dept. of Pharmacology, Univ. of Chicago, 
Chicago, Ill. 

The diethoxy thiophosphoric ester of 4-methyl 
7-hydroxy coumarin (E838) is chemically related 
to parathion and exhibits similar insecticidal 
properties. The present investigation was con- 
ducted to measure the toxicity of this compound 
and to investigate its pharmacological actions. 
For toxicity tests solutions of E838 (Geary Chem- 
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ical Corp.) in 10% ethanol-90% anhydrous propy]- 
ene glycol were used. The approximate LDso for 
rats was 15 mg/kg. intraperitoneally and 22 mg/ 
kg. orally. No significant age or sex differences in 
susceptibility were observed. Mice and guinea pigs 
resembled rats in susceptibility. Rats tolerated 
daily injections of 2 mg/kg. for 20 days but daily 
doses of 3 mg/kg. resulted in 17% mortality and 
5 mg/kg. daily produced 50% mortality in 20 days. 
Within 15 minutes after parenteral administration 
of acutely toxic doses symptoms of generalized 
parasympathetic and central stimulation oc- 
curred. A final concentration of 5 X 10-® m E838 
produced 50% inhibition of rat brain cholines- 
terase in vitro. In 15 minutes after 9.4 mg/kg. 
intraperitoneally the cholinesterase activity of 
brain, serum, skeletal muscle, submaxillary gland, 
and ileum was inhibited 69-85%. This level of in- 
hibition persisted for about 2 hours and the en- 
zyme activity then gradually returned to normal 
within the next 3 days. These experiments demon- 
strated that E838 is a potent inhibitor of cholin- 
esterase in vitro and in vivo producing nicotinic 
and muscarinic effects which are reversible after 
sublethal doses. 


Needless use of a narcotic in preanesthetic medi- 
cation. Ertis N. CoHen* anp Henry K. 
BEECHER. Anesthesia Lab. of Harvard Med. School 
at Massachusetts General Hospital, Boston. 
The role of a narcotic as a premedicating agent 

for anesthesia is currently being evaluated by a 

controlled clinical and laboratory study. Not- 

withstanding the long tradition of use of a nar- 
cotic here its use is questioned. Three premedica- 
ting solutions containing atropine and morphine, 
pentobarbital sodium and atropine, or atropine 
alone are administered as unknown solutions on a 
patient-weight basis. Neutral questionnaires 
evaluate the patient’s mental status preopera- 
tively while under the influence of the premedica- 
ting drugs, the anesthetists objective observance 
of the patient’s status, and finally the patient’s 
postoperative recall of his anesthetic emotional 
experience. The anesthetist further records an 
opinion as to the character of the anesthetic in- 
duction, the adequacy of the premedication, and 
whether he thinks a narcotic drug was used. 
Venous blood levels of anesthetic gases, drawn 
during surgery provide a base line to calculate 
any contribution of the premedicating drugs to 
the surgical anesthesia. The total dose of thio- 
pental sodium used in comparable operations is 
compared with and without a narcotic in the pre- 
anesthetic medication. Neither the patient nor the 
anesthetist can detect the presence of morphine 

(15 mg. dose) in the preanesthetic medication, nor 

does the morphine influence the blood levels of 

ether or cyclopropane required. No clear reduction 
in thiopental sodium is effected by the morphine. 
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Ganglion blocking activity of aliphatic quaternary 
amines and related alkyl piperidinium salts, 
Donatp L. Cook anp Martin M. Winsury 
(introduced by W. E. HampBourcer). Div. of 
Biological Research, G. D. Searle and Company, 
Chicago, Ill. 

Studies on a group of 20 ganglion blocking com- 
pounds have shown that piperidines can be con- 
sidered as ring-closed aliphatic quaternary amines. 
On a molar basis the piperidines are quantitatively 
similar in ganglion blocking activity to the ali- 
phatics. Certain basic structure-activity rela- 
tions can be demonstrated with these two groups. 
Ethyl] substituents on the quaternary nitrogen are 
more effective than methy] substituents. Hydroxy- 
ethyl is less active than ethyl. Substitution of 
methyl on the carbons adjacent to the quaternary 
nitrogen increases ganglion blocking potency. As 
a consequence the most active member of each 
series is SC-1950, 2,6-dimethyl-1, 1-diethy] pi- 
peridinium bromide (Cook et al. J. Pharmacol. & 
Exper. Therap. 99: 435, 1950) and methyl, ethy], 
diisopropyl ammonium bromide. Experiments in- 
dicate that the aliphatic quaternary amines and 
the related alkyl piperidinium salts are ‘pure’ 
ganglion blocking agents and are devoid of periph- 
eral autonomic activity. 


Evaluation of the isolated rabbit ileum as 2 quan- 
titative determination of antispasmodic activity. 
E. B. Coox,* Murray R. Buarr* anp Byron 
B. CiarKk. Dept. of Pharmacology, Tufts College 
Med. School, Boston, Mass. 

Ten controlled experiments were performed on 
isolated rabbit ileum to compare the antispas- 
modic activity of a known (atropine) against an 
unknown compound (an acid ester of diethyl- 
aminoethanol) using acetylcholine as spasmogen. 
Each experiment consisted of matching tissue re- 
sponses to a high and a low concentration of the 
known and unknown randomized by a latin square 
4 X 4 design (J. Pharmacol & Exper. Therap. 92: 
260, 1948). Individual experiments permitted the 
utilization of the known and unknown drugs on 
tissues from the same animal, allowing an evalu- 
ation of a 2-point versus a 4-point assay. Pooled 
estimates from 5 experiments, in which 4 different 
concentrations of known and unknown were the 
same, were plotted on logarithmic-probit paper 
and analyzed for parallelism, which was substan- 
tiated. The calculated regression lines for the 4- 
point analysis were tested by Chi square yielding 
P values of 0.29 and > 0.001 for the unknown and 
known, respectively. The variability in the re- 
sponse to atropine probably accounts for the signif- 
icant deviations, but the evidence is insufficient 
to reject the linearity hypothesis. The same gen- 
eral relationships hold in the 2-point analysis. 
Because the atropine variability, and the popu- 
lation studied (N = 40) are too large for routine 
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quantitative evaluations of antispasmodic ac- 
tivity, studies are in progress to develop a simpler 
and more reliable technique. The differential sen- 
sitivity of the tissues to atropine (0.00075 mg%- 
0.0015 mg%) as compared to the unknown (0.04- 
0.1 mg%) indicates the need for further study. 


Action of common analgetic materials on spinal 
reflexes. LEONARD Coox* anp D. D. Bonny- 
casTLE. Dept. of Pharmacology, Yale Univ. School 
of Medicine, New Haven, Conn. 

It was reported by Houde that the spinal rat 
can react to a noxious stimulus, and that this re- 
flex movement can be depressed with analgetic 
materials. This finding has been confirmed with a 
modified D’Armour-Smith apparatus by examin- 
ing representative samples of weak, moderate and 
strong analgetic materials in both acute and 
chronic spinal rats. Methadone (1.5-6.0 mg/kg.), 
morphine (1.5-6.0 mg/kg.) and codeine (5-20 mg/ 
kg.) produced a significant elevation of stimulus- 
threshold in both acute and chronic spinal rats. 
Isonipecaine has been found to have only slight 
depressant effects in the same dosage range upon 
the spinal preparation as compared with the in- 
tact rat. In view of these findings the spinal re- 
flexes and ganglionic transmission were studied in 
an attempt to elucidate possible sites of action of 
these drugs. Internuncial neuron studies were 


carried out in cats, involving knee jerk, flexor re- 
flexes, crossed extensor reflexes and other spinal 
reflexes. Ganglionic transmission was also studied 
in cats, involving the superior cervical ganglion. 
The effect of morphine, methadon, heptazone, 


dilaudid, isonipecaine, hycodan, codeine, Nu- 
1779, Nu-1196, aminopyrine, antipyrine, and as- 
pirin upon spinal cord activity as estimated by the 
above procedures will be reported. It is to be 
noted that in all such experiments the dosage on 
a mg/kg. basis extended from below the recom- 
mended therapeutic dose to the near-toxic level. 


Adrenal steroid excretion in nitrogen trichloride. 
(‘agene’) epilepsy. P. J. Costa* anp D. D. 
BonnycastLeE. Dept. of Pharmacology, Yale Univ. 
School of Medicine, New Haven, Conn. 

In a previous communication it was reported 
that a decrease in urinary neutral 17-ketosteroid 
excretion occurred in dogs fed convulsive levels of 
‘agenized’ material. This finding suggested that 
stress of this type altered adreno-cortical metab- 
olism. These studies have been extended to in- 
clude, in addition to 17-ketosteroid excretion, the 
corticoid excretion and eosinophile levels as in- 
dices of adrenal activity. Steroid excretion pat- 
terns have been followed in a number of types of 
stress including convulsions produced by ‘agene’ 
and metrazol, surgical procedures and anesthesia. 
It would seem from these experiments that under 
the different conditions of stress there are altera- 
tions in the various adrenal cortical secretions. 
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‘Agene’ convulsions produce a decrease in 17- 
ketosteroid excretion and an increase in corticoid 
excretion, while on the other hand, metrazol- 
induced convulsions result in an increase in both 
17-ketosteroid and corticoid excretion. The effects 
of various, hormones (ACTH, Cpd. E, DCA, 
testosterone, progesterone) in modifying these 
seizures will be considered. 


Effectiveness of Dibenamine in blocking inotropic 
action of epinephrine and corresponding in- 
effectiveness with Digitalis. M. peEV. Corren* 
AND R. P. Watton. Dept. of Pharmacology, 
Med. College of South Carolina, Charleston. 
The typical marked increments in heart con- 

tractile force produced by epinephrine are largely 

abolished following high doses of Dibenamine. 

The conditions of these experiments with open- 

chest vagotomized dogs have been previously 

described (J. Pharmacol. & Exper. Therap. 98: 

346, 1950; Am. J. Physical 161: 489, 1950). Diben- 

amine (20 and 40 mg/kg. by i.v. infusion), after 

acting for 45-90 minutes, reduced the contractile 
force increments produced by test doses of epi- 

nephrine (3 y/kg.) from about 80% to about 15%. 

Pressor effects were much more readily blocked 

than the inotropic and chronotropic effects. Under 

comparable conditions of Dibenamine action, the 
positive inotropic effects of digitalis (0.75 cu/kg. 
by i.v. infusion) were not significantly altered. 

Digitalis was not administered until test doses of 

epinephrine demonstrated that typical inotropic 

responses to epinephrine had been reduced to 
about 25% of that in the period preceding Diben- 
amine. Under these conditions, the responses to 
digitalis consisted in an average increase in con- 
tractile force of about 70%; this is approximately 
the grade of response observed in a previous study 
of cardiac glycosides. Accordingly, Dibenamine is 
considered to be capable of differentiating the 
positive inotropic action produced by epinephrine 
as contrasted with that produced by digitalis. 

Further experiments with erythrophleum alkaloids 

(0.5 cu/kg. by i.v. infusion) showed that they be- 

haved like digitalis. Veratrine alkaloids, on the 

other hand, behaved closely like epinephrine in 
that the inotropic action was largely abolished by 

Dibenamine. Following Dibenamine, ECG effects 

with epinephrine were approximately diminished 

to the same degree as the inotropic action; ECG 
effects with digitalis, on the other hand, were 
typically manifested after Dibenamine. 


Acute toxicity of salicylic, p-aminobenzoic and 
p-aminosalicylic acid, alone and in combination. 
GEORGE CRONHEIM (introduced by GEorG@E 
Matson). Research Lab., S. E. Massengill Com- 
pany, Bristol, Tenn. 

In recent years, the group of clinically useful 
substituted benzoic acids has been enlarged by 
p-aminobenzoic acid (PABA) and p-aminosalicylie 
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acid (PAS). Since the therapeutic doses are large 
and since these drugs are also given instead of or 
together with salicylic acid (SAL), their relative 
toxicity alone and in combination is of interest 
and has been determined. Acute oral LDso (24 
hours) in gm/kg. for rabbits with 95% confidence 
limits: SAL—1.35 (1.20-1.51); PABA—1.83 (1.73- 
1.94); PAS—3.65 (3.35-3.98). In mixtures of equal 
parts: SAL plus PABA—1.35 each (1.27-1.43); 
SAL plus PAS—0.96 each (0.83-1.11). Subacute 
oral LDso in gm/kg. (9 daily doses) for rats: SAL— 
0.55 (0.49-0.61); in mixtures with SAL kept con- 
stant: SAL 0.50 plus PABA 0.75 (0.50-1.08); SAL 
0.50 plus PAS 0.80 (0.59-1.05). Lethalities did not 
occur after doses of 2 gm/kg. of either PABA or 
PAS. Blood SAL determinations in rabbits were 
not altered by simultaneous administration of 
either PABA or PAS. In contrast PAS blood levels 
were altered by SAL in a manner indicative of a 
reduction in the rate (but not in the total amount) 
of absorption from the gastrointestinal tract. It 
was concluded: SAL was more toxic than either 
PABA or PAS in both acute and subacute tests. 
The acute toxicity of SAL for rabbits was 
enhanced by equal doses of PAS. The subacute 
toxicity of SAL for rats was not intensified by 
either PABA or PAS when the latter was present 
up to 1.5 times the amount of SAL. 


Anesthetic properties of xenon in animals and 
human beings with some additional observations 
on krypton. Sruart C. CULLEN anv ERwIN 
G. Gross. Div. of Anesthesiology, Dept. of Sur- 
gery and Dept. of Pharmacology, State Univ. of 
Iowa College of Medicine, Iowa City. 

When mixtures of 80% krypton and 20% oxygen 
were used, either with or without premedication, 
no unequivocal signs of narcosis could be demon- 
strated in animals. Inhalations by three human 
subjects of krypton produced only slight dizziness 
and discomfort, and it was concluded that krypton 
had no significant narcotic properties. Similar 
animal experiments were repeated using xenon 
and comparisons with nitrous oxide were made. 
Some evidence of narcosis was obtained, especially 
in the premedicated rabbits and there was pro- 
nounced diminution in response to painful stimuli. 
Six human subjects inhaled either a 50-50 mixture 
of xenon and oxygen or a 50-50 mixture of nitrous 
oxide and oxygen from a closed system spirometer 
with soda lime in the circuit. Oxygen was added 
according to the metabolic requirements of the 
individual. Pain threshold measurements by the 
Hardy-Wolff-Goodell apparatus indicated a uni- 
form 15% increase in pain threshold with either 
gas mixture. Each subject reported more pro- 
nounced subjective symptoms of narcosis with 
the xenon mixture than with the nitrous oxide. 
Two human subjects inhaled mixtures containing 
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70% of xenon, 30% of oxygen for 3 minutes and 
found pronounced narcotic effects with partial 
loss of consciousness. In both patients, loss of 
consciousness occurred in less than 5 minutes and 
recovery in about 2 minutes. It appeared that 
xenon had anesthetic properties approximately 
equivalent to ethylene. 


Sex differences in response of the rat to ACTH. 
Jack M. Curtis, Ernest J. UMBERGER AND 
Mary H. McGovern (introduced by R. L. 
Grant). Div. of Pharmacology, Food and Drug 
Administration, Federal Security Agency, Wash- 
ington, D.C. 

Sex differences in the size of the adrenals of the 
rat are commonly observed. Further, the influence 
of either estrogen or androgen treatment on ad- 
renal size is not the same in the two sexes (Review 
by TEPpPERMAN, ENGLE AND Lone. Endocrinology 
32: 373, 1943). In studying the ascorbic acid deple- 
tion methods for the assay of ACTH, differences 
in response which appeared to be due to the sex 
of the assay animal were observed. In order to 
evaluate these differences, the responses to 3 dos- 
age levels of ACTH (Armour’s LA1A) were deter- 
mined in the following groups of animals: group I, 
hypophysectomized male rats; group II, hypophy- 
sectomized castrate male rats; group III, hy- 
pophysectomized female rats; and, group IV, hy- 
pophysectomized castrate female rats. The 
responses to each dosage level and the slope of 
the regression curve for group I rats were greater 
than for any other group. Groups III and IV were 
very similar and group II resembled groups III 
and IV rather than group I. Morphological 
changes, either atrophy or hypertrophy, in the 
adrenal glands are often interpreted to indicate 
changes in the functional activity of the glands. 
If the results of the ascorbic acid depletion method 
are a measure of the functional activity of the 
adrenals, the data presented indicate directly a 
sex difference in adrenal activity. The hypophy- 
sectomized male rat is the animal of choice for 
use in the assay of ACTH. 


Mechanism of action of synthetic tetrahydrocan- 
nabinol (Parahexyl). MoHamep ALi YOUSEF 
Dau (introduced by E. M. K. Geriina). Dept. 
of Pharmacology, Univ. of Chicago, Chicago, 
Til. 

Parahexy] as a solution of 80% in propylenegly- 
col, when injected intraperitoneally in doses of 
1 gm/kg. in rats and guinea pigs, causes a marked 
rise in the blood sugar level in from 5-10 hours. 
It was also shown that the drug exerts a protective 
action on the liver glycogen of the normal animals. 
In studying the glycogen synthesis from glucose 
and the phosphorylated intermediates in the 
starving and glucose fed guinea pigs, the drug was 
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found to inhibit the synthesis of liver glycogen to 
the extent of —30%. A marked rise in phosphopy- 
ruvic acid was noted, which suggests another site 
of action for the drug. The drug was found to 
inhibit the anaerobic glycolysis of the rat brain 
homogenate to the extent of 50% inhibition with 
a concentration of 3.6 X 10-4 m Parahexyl. 


A metabolite of chlordane in tissues of animals. 
BERNARD Davipow, Ernest C. HaGAN AND 
Jack L. Rapomski (introduced by ARNo.Lp J. 
LEHMAN). Div. of Pharmacology, Food and Drug 
Administration, Federal Security Agency, Wash- 
ington, D.C. 

To study the tissue distribution of technical 
chlordane, rats were fed a diet containing 500 ppm 
of the insecticide. When liver, kidney, and fat 
were analyzed for technical chlordane, (Davipow, 
JAOAC 33: 886, 1950), the fat was found to pro- 
duce the most intense color. However, the absorp- 
tion spectrum of this colored reaction product was 
different from that of the technical chlordane. 
Several of the individual components of technical 
chlordane (heptachlor, 62.5 ppm; trichloro 237, 

250 ppm; and alpha and beta chlordane, 250 ppm) 
' were then fed to rats. A study of the absorption 
spectra of the colored reaction product of the 
individual components, and of the material ob- 
tained from fat, indicates that the components 
of technical chlordane are stored as a metabolite. 
The absorption spectrum of the colored reaction 
product of the metabolite of each compound fed 
appeared identical. With trichloro 237 the original 
compound was stored in addition to the metabo- 
lite. In further studies heptachlor was fed daily 
to dogs at doses of 1, 3, and 5 mg/kg. and to 
rabbits at 5 and 20 mg/kg. The absorption spectra 
of the colored reaction product of the metabolite 
obtained from both dogs and rabbits were identical 
to that found in the rats. On the lower doses only 
the metabolite was found in the fat, while on the 
higher doses both metabolite and heptachlor were 
present. However, only the metabolite was found 
in the livers. 


Serum cholinesterase changes following electro- 
shock. JoHN Emerson Davis. Univ. of Arkansas 
Med. School, Little Rock. 

Serum cholinesterase activities were determined 
on human subjects before and after electro-shock 
therapy. Activity of the enzyme was measured by 
an electrometric titration method which has been 
described previously (Am. J. Digest. Dis. 15: 52, 
1948). It was found that no significant change was 
observable at 30 minutes and at 4 hours after the 
shock therapy. However, on the 4th-8th day fol- 
lowing shock treatments, increases of 10-31% in 
cholinesterase activities were found to exist. One 
patient showed gradual increases following 4 suc- 
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cessive shock treatments, involving a_ total 
increase of 46% in the period of one month. Inter- 
pretation of the data is not being attempted at 
this time, as the work is still in progress. 


Further evidence of cholesterol-ascorbic acid 
antagonism in blood; role of the adrenocortical 
hormones. Francrs Mar Dent,* Raymonp L. 
Hayes* AND Water M. Booker. Depts. of 
Pharmacology and Oral Medicine, Howard Univ. 
Colleges of Medicine and Dentistry, Washington, 
D.C. 

Acute and chronic studies have been reported 
recently from these laboratories describing the de- 
pression of plasma ascorbic acid by cholesterol in 
dogs and in rats. Urinary ascorbic acid increased 
concomitantly. In view of the known ability of 
rabbits to synthesize ascorbic acid in fairly high 
quantities, it was thought interesting to determine 
whether or not cholesterol, administered daily 
could consistently depress the ascorbic acid of 
such animals; and more important to determine 
whether daily administration of ascorbic acid 
along with cholesterol could prevent elevation of 
the serum cholesterol; or could the high serum 
cholesterol, once established, be depressed by 
ascorbic acid. Also of importance was to determine 
the extent to which adrenocortical hormones 
(ACE) acted in either aiding the depression of 
ascorbic acid by cholesterol or vice versa. Rabbits 
weighing 2-3 kg. were given daily 500 mg/kg. 
cholesterol by stomach tube. When blood levels 
of cholesterol had increased significantly, the 
animals were given 250 mg/kg. ascorbic acid daily 
in addition to the cholesterol. In a second group 
of experiments cholesterol and ascorbic acid were 
given initially and throughout the course of the 
experiment. Cholesterol-treated animals without 
ascorbic acid served as controls to this group. In 
a third group of experiments, animals which had 
been on cholesterol-ascorbic acid regimen, were 
continued, and were given 10 pu of adrenocortical 
hormone (extract) per kg. of body weight. Follow- 
ing 2 weeks on this regime, either ACE or ascorbic 
acid was removed. Cholesterol and cholesterol -+ 
ascorbic acid treated animals served as controls 
for this group. 


Atypical dermatoses produced by certain agents 
in dermal preparations. JoHN H. Draize, Evste 
ALVAREZ* AND MarRIAN V. FREEMAN.* Div. of 
Pharmacology, Food and Drug Administration, 
Federal Security Agency, Washington, D. C. 

An ever increasing armamentarium of chemicals 
is being offered in the compounding of prepara- 
tions intended for topical skin and mucous mem- 
brane use. Among such products are surface active 
agents, antioxidants, antiseptics and vehicle 
bases. In the investigation of the dermal toxicity, 
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local and systemic effects of such products, atyp- 
ical dermatoses were observed. The nature of the 
local skin lesions was such that the reactions could 
not be characterized as true primary irritation or 
sensitization. Albino rabbits were used for topical 
skin applications, and guinea pigs used for deter- 
minations of potential sensitization (DRaize et al. 
J. Pharmacol. & Exper. Therap. 82: 377, 1944). 
Atypical dermatoses resulted from dermal appli- 
cation of certain surface active agents producing 
devitalized skin with many small foci of dermal 
infection. Certain antiseptics (e.g. dihydroxy 
hexachlorodiphenyl methane (G-11)) produced 
sharply defined areas of intense erythema alter- 
nating with areas of severely blanched skin. An- 
other atypical dermatitis was produced by an 
aluminum chloride-hydroxide complex. This latter 
reaction appeared first to simulate a true sensitiza- 
tion, unlike such allergic manifestations it dis- 
appeared with continued administration. Another 
type of dermatitis, obtained with hydroquinone 
(an antioxidant), was characterized by pin-point 
areas of erythema in skin otherwise exhibiting no 
abnormal changes. 


Inhibition of cholinesterase by dimethylamino 
filuorophosphate. KenNetH P. DuBots anp KEN- 
NETH W. CocHran.* Dept. of Pharmacology, 


Univ. of Chicago, Chicago, Til. 
Previous studies in this laboratory demon- 
strated a cholinergic action by certain phosphor- 


amides. Octamethyl pyrophosphoramide was 
shown to exhibit a predominant inhibitory effect 
on peripheral cholinesterase after conversion to an 
anticholinesterase agent by the liver. Phosphor- 
amides containing ethoxy linkages exerted pre- 
dominantly peripheral cholinergic effects without 
conversion by the liver. These findings stimulated 
our interest in studying fluorophosphates contain- 
ing amidophosphate linkages replacing the alkoxy 
linkages in di-isopropyl fluorophosphate (DFP). 
For the present investigation bis dimethylamino 
fluorophosphate (supplied by Dr. Gerhardt 
Schrader) was employed. This compound resem- 
bled DFP in toxicity to mammals with the approx- 
imate LDso for rats being 3 mg/kg. for males and 
5 mg/kg. for females. It produced 50% inhibition 
of the cholinesterase activity of rat brain and 
submaxillary gland at a concentration of 4 X 
10-*m. After parenteral administration to rats 
maximal symptoms consisting mainly of periph- 
eral effects appeared in about 2 hours following 
doses around the LDso. At death (about 4 hour) 
after 15 mg/kg. intraperitoneally the cholinester- 
ase activity of rat brain, submaxillary gland and 
serum was inhibited 34%, 82%, and 95% respec- 
tively. In 5 hours after 2.5 mg/kg. (4 LDso for fe- 
male rats) brain cholinesterase activity was in- 
hibited 6% while submaxillary gland and serum 
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were inhibited 79% and 94%, respectively. Six days 
later the cholinesterase activity of submaxillary 
gland remained 47% inhibited and serum showed 
40% inhibition. These experiments indicated that 
dimethylamino fluorophosphate is an effective 
anticholinesterase agent with a long duration of 
action and a more prominent effect on peripheral 
than on brain cholinesterase in vivo. 


Antagonism of ferricyanide to relaxation of intes- 
tinal smooth muscle caused by musculotropic 
drugs. Georce W. Epmonston,* Paut F. Eb- 
GAR* AND JAMES C. Rice. Univ. of Mississippi, 
University. 

Sodium ferricyanide and sodium ferrocyanide, 
10-‘m, nullified the relaxation of upper intestinal 
segments of white rats caused by sodium cyanide, 
10-‘m, and sodium azide, 10-‘m. The effects were 
studied in oxygenated Tyrode’s at 37°C. A similar 
antagonism to the relaxation caused by CO (10-‘m) 
in the dark was observed when a larger concentra- 
tion of ferricyanide, 10-*m, was added to the mus- 
cle bath. Ferricyanide exerts its actions more 
positively than does ferrocyanide. Depression of 
the intestinal segments caused by sodium nitro- 
prusside, 10-'m, was antagonized effectively by © 
even lower concentration of ferricyanide, a dis- 
parity which can be explained by the fact that 
the effect caused by nitro prusside is intrinsically 
brief. Amyl nitrite, 10-‘m, and nitroglycerin, 10~®x, 
caused strong relaxations, the brevity of which 
required simultaneous exhibition of the relaxing 
drugs and ferricyanide, 10-*m, to demonstrate the 
antagonism. Although the antagonism of ferri- 
cyanide to the relaxing actions on rat intestine 
caused impressively by sodium nitrite, nitrosyl 
chloride, hydroxylamine, and hydrogen sulfide in 
appropriate concentration was demonstrated at 
will, the observations are not competent to sup- 
port the concept that ferrocyanide-ferricyanide 
antagonizes the effects of these intestinal re- 
laxing drugs by reactivating, in some fashion, the 
cytochrome system poisoned by them. This fol- 
lows because ferricyanide reacts oxidatively with 
sodium nitrite, hydroxylamine, and hydrogen 
sulfide; and because nitrosyl chloride probably 
distorts pH relations of the solution in muscle 
bath. Contrarily, the concept could satisfac- 
torily explain the antagonism of ferricyanide 
against nitroglycerin, amyl nitrite, nitroprus- 
side, and carbon monoxide in the dark. 


Nicotine and the rabbit’s isolated intestine. Syp- 
NEY ELiis AND Hotger RasmussEN.* Dept. of 
Pharmacology, Temple Univ. School of Medicine, 
Philadelphia, Pa. 

Our experiments indicate that the isolated 
intestine of the rabbit (Magnus preparation) 
differs from the isolated intestines of other animal 
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species (guinea pig, cat, dog) in that its response 
to low concentrations (10-105) of nicotine is not 
prevented by concentrations of atropine as high 
as 10-5. This fact makes the rabbit intestine a poor 
tissue for analyzing the site of action of stimu- 
lating drugs since a drug which stimulates both 
in the presence and absence of atropine may or 
may not be a ‘musculotropic’ agent. The action 
of nicotine on the rabbit’s intestine appears to be 
an action related to nervous structure in view of 
the complete blockade of this action by either 
cocaine (affecting nerve) or d-tubocurarine (gang- 
lionie blockade). Concentrations of cocaine or 
d-tubocurarine which prevent nicotine action do 
not interfere with the action of acetylcholine or 
potassium chloride. If in addition to stimulating 
cholinergic fibers nicotine activated adrenergic 
nerves which stimulate the intestine, then the 
rabbit intestine would be similar to the isolated 
muscularis mucosae of the dog (KiNG aNp Ros- 
1nson. Am. J. Physiol. 148: 325, 1945). Adrenolytic 
agents (dihydroergotamine, SY-28, C7337, high 
concentrations of ephedrine) do not inhibit the 
stimulating action of nicotine on the rabbit’s 
intestine. When both an adrenolytic agent and 
atropine are present in the bath, the action of 
nicotine is antagonized. Combinations of an adren- 
olytic agent and atropine are not general spasmo- 
lytics as demonstrated by the persistence of the 
stimulating actions of potassium and of substance 
‘P’ (V. Euter anp Gappum. J. Physiol. 72: 74, 
1931). The application of the above findings to 
explain the inability of atropine to prevent certain 
effects of stimulating ‘parasympathetic’ nerves is 
being investigated. 


Experimental ‘psychomotor’ seizures and anti- 
epileptic drugs. G. M. Everett anv J. E. P. 
Toman. Dept. of Pharmacology, Abbott Labs., 
North Chicago, Ill. 

It has been shown (LEG Clin. Neurophysiol. 3, 
1951. In press) that paroxysms of abnormal behav- 
ior resembling clinical psychomotor seizures may 
be induced in rats, rabbits, and mice by low fre- 
quency stimulation of the cerebral cortex. The 
attacks consist of approximately 20 seconds of 
chewing, pawing, catatonia, or other automa- 
tisms without reflex loss, and with high voltage 
slowly repeated sharp waves in the EEG. An assay 
for potential antipsychomotor drugs has been 
developed in mice. Stimulus parameters are set 
arbitrarily to give an EDs for 400 mg/kg. of Phen- 
urone. One-msec. retangular pulses at a frequency 
of 6 per second are delivered for 3 seconds through 
corneal electrodes. A current of 50 ma. (approx- 
imately 4 times threshold) is used. Over 100 drugs 
have now been tested orally. Phenurone is pre- 
eminent in ability to block ‘psychomotor’ seizures 
at non-depressant dosage levels, Mesantoin is less 
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effective, Tridione acts only at depressant levels, 
Phenobarbital is relatively inactive, while Dilan- 
tin prolongs and modifies the attacks without 
abolishing them. A few new drugs were specifically 
effective against ‘psychomotor’ seizures but inac- 
tive against Metrazol and supramaximal electro- 
shock convulsions. The data are in line with 
clinical findings. Psychomotor epilepsy is gener- 
ally resistant to medication but is often controlled 
by Phenurone and to a lesser extent by Mesantoin, 
infrequently by other drugs. The present experi- 
ments confirm the unique nature of these seizures 
and suggest their usefulness in selecting drugs for 
clinical trial. 


Change in sulfhydryl groups during urease action. 
H. E. Evert (introduced by C. L. Gremmitu). 
Dept. of Pharmacology, Univ. of Virginia Med. 
School, Charlottesville. 

The variation of SH groups during the course of 
crystalline urease action on urea has been studied 
by making concurrent determinations of SH 
groups and urease activity. The SH groups were 
determined by the method of Flesch and Kun 
(Proc. Soc. Exper. Biol. & Med. 74: 249, 1950) 
using the red SH reagent, 1-(4 Chloromercuri- 
phenylazo) 2-Naphthol and the urease activity was 
obtained by direct Nesslerization after urease 
inactivation with 0.5 N HCl. The experiments 
were carried out at 40°C. with phosphate buffer 
(pH 7.15, 0.2 m). The SH reagent was standardized 
against glutathione. In control experiments, no 
apparent SH change was noted with urea, phos- 
phate buffer, sucrose or glycine. The total urea 
concentration was varied from 0-170 ug. in the 
reaction mixture. At each given urea substrate 
concentration, there is an initial disappearance of 
SH group followed by a constant value at equilib- 
rium. The initial uptake of SH groups parallels 
the urease activity, and is probably involved in a 
urease-urea complex formation. Additional urea 
added to the reaction mixture after equilibrium 
had been reached resulted in renewed urease 
activity with appreciable SH change. The complex 
is maintained at equilibrium. In a series of experi- 
ments with increasing urea substrate concentra- 
tions, the SH level became progressively higher 
at equilibrium for each given initial urea concen- 
tration. However, a maximum for the SH level 
was reached, and further increase in initial urea 
concentration resulted in a decrease of SH at 
equilibrium. 


Some effects of mercurial diuretics on renal 
sodium excretion in the dog. A. Farau, T. C. 
CosBey* anD W. Moox.* Depts. of Pharmacology 
and Medicine, Univ. of Washington, Seattle, and 
State Univ. of New York, Syracuse. 

The maximum depression of tubular sodium 
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reabsorption obtained with mercurial diuretics is 
about 2 mEq. of sodium. This confirms the findings 
of Duggan and Pitts (J.C.J. 24: 365, 1950). Sodium 
load is an important factor in obtaining this max- 
imum depression. With low sodium loads the 
depression is less than with high sodium loads. 
When the sodium load is low, (infusion of hypo- 
tonic saline or glucose) or high (hypertonic saline) 
mercurial diuretics depress both glomerular filtra- 
tion (GFR) and renal plasma flow (RPF). When 
isotonic saline is infused GFR and RPF are in- 
creased. When urinary sodium concentration 
(UNa) is low, mercurial diuretics can increase 
UNa above that of plasma. When UNa is high, 
these diuretics depress UNa but not always to 
plasma levels. The above data do not support the 
theory that mercurials act on the distal tubular 
mechanism. Following mereurial diuretics UNa 
reaches its maximum more rapidly than water 
excretion. BAL inhibits the increase in water 
excretion more rapidly than the increase in UNa. 
With carefully graded quantities of BAL it is 
possible to depress selectively the mercury- 
induced water excretion while UNa shows only 
minimal changes. Further administration of BAL 
will then reduce the mercury-induced increase in 
UNa. 


Rapid determination for tocopherol in plasma. 
MILTON FarsBeR,* A. T. MILHORAT AND Harris 
ROSENKRANTZ.* Depts. of Psychiatry and Medi- 
cine, Cornell Univ. Med. College and New York 
Hosp., New York City. 

The two commonly employed chemical methods 
for the estimation of serum or plasma tocopherol 
possess features which make them inconvenient 
for routine laboratory use. The macro method of 
Quaife and co-workers (J. Biol. Chem. 156: 499, 
1944; 159: 663, 1945) utilizes hydrogenation for 
removal of interfering carotenoids, but hydro- 
genation is both time-consuming and forbidden 
in most hospital laboratories. A micro method 
(QuAIFE, ScRIMSHAW AND Lowry. J. Biol. Chem. 
180: 1229, 1949) which employs absorption at 460 
my to obtain a correction for carotene interference 
is excellent for small quantities of blood, but is 
time-consuming and requires special apparatus 
and techniques. We have found it possible to util- 
ize carotene absorption at 490 mu in the ordinary 
photoelectric colorimeter to correct for carotene 
interference. The procedure involves ethanol de- 
proteinization of a 1-to 3-ml. plasma sample, 
extraction and finally an Emmerie-Engel reaction 
reading at 515 mu. The amount of reducing mate- 
rial is then calculated (as a-tocopherol) from the 
corrected density at 515 mu. A series of plasma 
tocopherol determinations were run on 46 plasma 
samples by this method and by the micro method, 
each in duplicate, and the average values for the 
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samples were 1.09 and 1.12 mg. %, respectively, 
with the mean percentage deviation between the 
two methods being 10.1. To¢opherol levels found 
in patients with muscular dystrophy and other 
muscular diseases show no significant abnormal- 
ities. 


Sedative and toxic effects of several chloral deriv- 
atives. J. K. Finnecan, P. 8S. Larson, H. B. 
HaaG ann §. G. Paae, Jr. Dept. of Pharmacology, 
Med. College of Virginia, Richmond. 

The acute oral toxicity and sedative activity 
of the following 7 compounds have been studied 
in the rat: bromo-trichloroethyl-ethyl malonate 
(SC-1383); 2-(trichloromethy])-4-chloromethy]-1, 
3-dioxolane (SC-1400); 2-(trichloromethy])-1,3- 
dioxolane-4-carbinol-acid succinate ester (SC- 
1433) ; 2-(trichloromethy])-4-methyl-1 ,3-dioxolane 
(SC-1690); 2,7-bis (trichloromethyl)-4-methy]- 
1,3,6-trioxepane (SC-1781); chloral-acetamide 
(SC-1783) and chloral hydrate. The acute oral 
LD50’S of aqueous solutions or suspensions of these 
materials were: SC-1383, 2.6 gm/kg.; SC-1400, 
1.0 gm/kg.; SC-1433, 3.4 gm/kg.; SC-1690, 0.38 
gm/kg.; SC-1781, > 10 gm/kg.; SC-1783, 3.1 gm/kg 
and chloral hydrate, 0.5 gm/kg. All compounds 
produce some degree of CNS depression at near- 
lethal levels, this being most pronounced with 
SC-1433 and SC-1690. Chronic feeding experiments 
of 8 weeks’ duration were done in rats with 3 of 
the compounds. SC-1383 depressed growth at an 
intake level of 0.71 acute LDso’s/day; SC-1400 at a 
level of 2.0 acute LDs0’s/day and chloral hydrate 
produced no effect on growth at 2.1 acute 
LDs0’s/day (maximum intake level). Histopatho- 
logic studies were negative. Sedative and toxic 
effects of 2 of the compounds were studied in 10 
human volunteers using oral doses of 250-750 mg. 
SC-1781 produced a mild but variable degree of 
sedation in most subjects at the higher doses. 
Toxic effects consisted mainly of mild dizziness, 
headache, belching and flatulence. SC-1783 was 
more potent as a sedative but produced such 
severe headache in some of the subjects that 
further clinical trials were not made. (Aided by a 
grant from G. D. Searle & Company.) 


Capacity of brain homogenates from mice infected 
with Columbia SK and ectromelia viruses to 
reduce triphenyltetrazolium chloride. JEROME 
T. FisHGoip (introduced by W1npsor C. Cut- 
TING). Dept. of Pharmacology and Therapeutics, 
Stanford Univ. School of Medicine, San Fran- 
cisco. 

The capacity of mouse brain homogenates to 
reduce triphenyltetrazolium chloride was meas- 
ured by the method of Kun and Abood (Science 
109: 144, 1949). The system was reenforced with 
10-*m bicarbonate and with 3 X 10-’m methylene 
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blue, since these additions gave increased rates of 
dye reduction. Substrate concentration was 10-*m 
Mice were injected with suspensions of the virus 
intraperitoneally, and were selected for study 
when they appeared moribund—usually within 
3-6 days. Mouse brains were homogenized in 
isotonic sucrose, using a Potter homogenizer. 
Homogenates prepared from brains of mice in- 
jected with ectromelia virus showed no significant 
difference in their capacity to reduce triphenyl- 
tetrazolium chloride than did homogenates from 
control animals when the substrates were succin- 
ate, pyruvate, or glutamate. Homogenates pre- 
pared from brains of animals infected with Colum- 
bia SK virus showed capacities to reduced tri- 
phenyltetrazolium choride as follows. 


MICROGRAMS DYE REDUCED/MG. 
BRAIN (WET WEIGHT)/HOUR 
Control Infected 


2.6 2.0 
2.6 1.8 
3.2 3.2 


SUBSTRATE 
Pyruvate 
Glutamate 
Succinate 


Conclusion: Brains from mice infected with 
Columbia SK virus have a reduced capacity to 
reduce triphenyltetrazolium chloride in pyruvate 
and glutamate substrates, but not in succinate. 


Comparison of chronic effects produced in rats 
by several chlorinated hydrocarbon insecticides. 
O. G. FirzHucH anp A. A. NeEtson. Div. of 
Pharmacology, Food and Drug Administration, 
Federal Security Agency, Washington, D. C. 
For this presentation only the chronic feeding 

to rats of certain commercially important chlorin- 

ated insecticides is considered. Lifetime tests 
were made with DDT, TDE, toxaphene, methoxy- 
chlor, chlordane, technical benzene hexachloride 

(BHC) and its alpha, beta and gamma isomers. 

Shorter experiments were conducted with aldrin 

and dieldrin. The same rat diet was used in all 

experiments and, except for BHC, the same rat 
strain. Results show that beta BHC and chlordane 
produced the greatest damage in the long-term 

experiments. Liver weights were increased at 10 

ppm for beta BHC and chlordane, at 25 ppm for 

toxaphene and at from 50-100 ppm for DDT and 
the alpha, gamma and technica BHC. For TDE 
and methoxychlor it required more than 100 ppm 
to affect organ weight. Varying degrees of hepatic 
cell enlargement, with the peripheral migration of 
granules occurred with all these compounds. Min- 

imal effects occurred with 23 ppm chlordane, 5 

ppm DDT, 10 ppm beta BHC, 25 ppm toxaphene, 

50 ppm alpha and gamma BHC, 100 ppm TDE and 

somewhat greater amount for methoxychlor. Body 

weight changes were not marked but occurred 
from 100 ppm beta BHC to greater dosage lev- 
els for the other compounds. Beta BHC showed 
the greatest effect on mortality. A limited amount 
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of data indicated that aldrin and dieldrin are as 
toxic as chlordane. The significance of the results 
presented is apparent when it is realized that our 
human diet contains small amounts of insecticides. 


Toxicity studies on amberlite XE-96, a carboxylic 
type cation exchange resin. THomas L. FLANA- 
GAN, Mary F. Sax anp ArtHuR FE. Hemina (in- 
troduced by Epw1n J. FELttows). Research Div., 
Smith, Kline and French Labs., Philadelphia, Pa. 
Feeding experiments in which three successive 

generations of rats were fed the ammonium salt of 

Amberlite XE-96, a polycarboxylic cross-linked 

cation exchange resin, at a level of 10% of the 

diet showed no evidence of vitamin or nutritional 
deficiency as judged by growth curves, ability to 
reproduce, and histopathological examination. 

Rats in all three generations have shown a normal 

red cell count, hematocrit, hemoglobin, and white 

cell count indicating that there had been no inter- 
ference with the hemopoietic system. Dogs receiv- 
ing 30 gm. (total dose) of a mixture of ammonium 
and potassium salts of Amberlite XE-96 dai'y, 
mixed with their food, over a period of 6 months 
maintained their weight, remained in good health 
and showed no side effects or other signs of toxic- 
ity. A group of rats fed 10% Amberlite XE-96 in 

a salt-free diet for 6 months grew as well as the 

control rats on the salt-free diet alone. Histo- 

pathological examination of tissues from all of 
the above animals was completely negative. 


Inhibition of the hydrolysis of procaine and 2- 
chloroprocaine in piasma by neostigmine and 
dimethylcarbamate of (2-hydroxy-5-phenylben- 
zyl) trimethyl-ammonium bromide (NU-683). 
Francis F. Fotpes aND Manuet H. AvEN 
(introduced by L. O. RANDALL). Dept. of Anes- 
thesia, Mercy Hosp., and Dept. of Anesthesia, 
Univ. of Pittsburgh School of Medicine, Piits- 
burgh, Pa. 

It has been well known that both neostigmine 
and NU-683 possess marked anticholinesterase 
activity. It was found that in this respect NU-683 
was one-tenth as potent as neostigmine (Jubilee 
Volume Emil Barell. 1946, p. 315). Kisch has 
demonstrated (Exper. Med. & Surg. 1: 84, 1943) 
that neostigmine in a 1:100,000 concentration 
markedly decreased the procaine esterase activity 
of human serum. Incubating at 37°C. human 
plasma samples containing 0.1 mg/cc. of procaine 
for 15 minutes, or 0.1 mg/cc. of 2-chloroprocaine 
for 4 minutes with or without the addition of 
various concentrations of neostigmine or NU-683, 
we found that the addition of 1:100,000 of neostig- 
mine decreased the hydrolysis of procaine from 
an average of 90% to an average of 15%, and the 
hydrolysis of 2-chlorprocaine from an average of 
100% to an average of 15%. In a 1:1,000,000 con- 
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centration the inhibitory effect of neostigmine 
was reduced by 50%. NU-683 in dilutions up to 
1:1,000,000 decreased the hydrolysis of procaine 
from an average of 90% to an average of 7%, and 
the hydrolysis of 2-chloroprocaine from an average 
of 100% to an average of 10%. NU-683 was found 
to markedly inhibit the hydrolysis of procaine 
and 2-chloroprocaine even in concentrations of 
1:10,000,000. Our experiments indicate that the 
inhibitory effect of NU-683 on procaine esterase 
activity is at least ten times greater than that of 
neostigmine. The marked difference between the 
anti-chlolinesterase and the anti-procaine esterase 
activity of NU-683 is an added proof against the 
identity of the two enzymes. 


Circulatory and cardiac metabolic changes follow- 
ing intravenous injections of protoveratrine. 
E. L. Foutz, R. G. Pace, C. W. CRumpTON aNnD 
J. ALANIS. (introduced by Paut R. DumkKs). 
Robinette Fndn., Hosp. of Univ. of Pennsylvania, 
and Lab. of Pharmacology, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

In normal dogs under our standard anesthesia 
(morphinedial-urethane-pentobarbital) intraven- 
ous injection of 2.5-3.0 ug. protoveratrine per kg. 
produced a prolonged fall in mean blood pressure 
and bradycardia, followed occasionally by tachy- 
cardia, and moderate slowing of breathing. Cor- 
onary blood flow (nitrous oxide-coronary sinus 
catheterization method) was decreased, as were 
cardiac oxygen consumption, coronary venous 
oxygen saturation and cardiac work. Coronary 
vascular tonus and cardiac efficiency were not 
significantly altered. These findings do not indi- 
cate a therapeutically useful effect of protovera- 
trine on the coronary circulation and cardiac 
oxygen metabolism under these experimental con- 
ditions. 


Effect of procaine, epinephrine, cardiac massage 
and electrical countershock on ventricular 
fibrillation. Cuartes FRANK,* GEoRGE Mis- 
RAHY,* HsveH H. Wana,* Ropert MILLER* AND 
René Wkeria. Dept. of Medicine, Columbia 
Univ. College of Physicians and Surgeons, and 
Presbyterian Hosp., New York City. 

In 65 dogs anesthetized with sodium pentobar- 
bital, the chest was opened and, under artificial 
respiration, the heart was exposed and suspended 
in a pericardial cradle. Arterial blood pressure and 
electrocardiogram were recorded. Ventricular 
fibrillation was induced electrically. Neither car- 
diac massage alone nor intracardiac epinephrine 
alone stopped ventricular fibrillation. Counter- 
shock applied after 30 seconds of fibrillation re- 
stored coordinated ventricular contractions and 
the blood pressure returned to or toward control. 
When applied after 5 minutes of fibrillation, 
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countershock restored coordinated ventricular 
contractions but these were too weak to raise the 
blood pressure. Countershock remained effective 
in restoring coordinated competent ventricular 
contractions when applied after 10-15 minutes of 
fibrillation, provided cardiac massage was applied 
during this interval. The intraventricular injec- 
tion of procaine after 30 seconds of fibrillation 
always slowed the fibrillation rate with all the 
doses tried. Doses of 200 mg/kg. of body weight 
produced ventricular standstill. With doses of 
from 20-150 mg., standstill occurred in half of the 
experiments. Weak coordinated ventricular con- 
tractions followed standstill only with doses of 
50 mg. or less. Cardiac massage applied to such 
weakly beating hearts resulted in ventricular 
fibrillation except in one dog in which vigorous 
contractions and adequate blood pressure were 
restored. Apparently the dose of procaine required 
to stop fibrillation was usually sufficient to pre- 
vent the development of competent ventricular 
contractions. 


Cortisone therapy in barbiturate abstinence syn- 
drome. H. F. Fraser,* H. Ispery, A. WIKLER, 
A. J. E1spNMAN AND C. H. Kornetsxy.* Re- 
search Branch, U.S. Public Health Service Hosp., 
Lexington, Ky. 

Patient A was actively addicted to barbiturates 
and opiates. During his current hospital admission 
he was given only minimal amounts of pentobar- 
bital during morphine withdrawal. A withdrawal- 
type grand mal convulsion appeared on the 12th 
day. Secobarbital was then administered in in- 
creasing doses to a level of about 2.5 gm. daily, 
and maintained from the 21st through the 45th 
day. No significant symptoms of intoxication 
developed. A withdrawal psychosis consisting of 
confusion, visual and auditory hallucinations 
occurred on the 15th and 16th days, with a mild 
recurrence on the 25th day. On the 46th day, seco- 
barbital was discontinued abruptly. Cortisone, 
100 mg., was given intramuscularly 24 and again 
5 hours prior to withdrawal. After 18 hours abstin- 
ence, anxiety, pass-pointing and tremors devel- 
oped. Cortisone dosage was increased to 300 mg. 
daily and symptoms were relieved. Cortisone was 
continued for 2 weeks in a total dose of 2325 mg. 
He improved progressively and showed no signs 
of convulsions or psychosis and was discharged on 
the 66th day. Patient B was actively addicted to 
alcohol, opiates and barbiturates. His hospital 
course was analagous to A except that secobarbital 
was discontinued abruptly and no cortisone was 
administered. After 46 hours of abstinence, a grand 
mal convulsion appeared. Cortisone therapy was 
then instituted and a total of 1400 mg. was given 
in 5 days. No further seizures appeared but psy- 
chosis developed on the 3d day of treatment and 
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persisted for 3 days, following which progressive 
recovery occurred. Further clinical electroenceph- 
alographic, psychological and biochemical studies 
are in progress. 


Rate of recovery of plasma, red cell and brain 
tissue of rats following cholinesterase inhibition 
by organic phosphates. Joun P. FRAWLEY AND 
Ernest C, Haan (introduced by O. G. Fitz- 
HUGH). Div. of Pharmacology, Food and Drug 
Administration, Federal Security Agency, Wash- 
ington, D.C. 

The effect of DFP (diisopropyl fluorophos- 
phate), parathion (0,0-diethyl, 0-p-nitrophenyl 
thiophosphate), EPN (ethyl p-nitrophenyl] thiono- 
benzene phosphonate), OMPA (Octamethyl pyro- 
phosphoramide), TEPP (tetraethyl pyrophos- 
phate) and E-838 (diethoxy thiophosphoric acid 
ester of 7-hydroxy-4-methyl coumarin) on the 
cholinesterase activity of rat blood, red cells and 
plasma, and of brain tissue has been studied. 
Cholinesterase determinations were made by a 
modification of the electrometric procedure of 
Michel (J. Lab. & Clin. Med. 34: 1564, 1949), for 
human blood. Following a single dose of 1 mg/kg. 
of TEPP, 5 mg/kg. of parathion, DFP, or OMPA, 
15 mg/kg. of E-838 or 25 mg/kg. of EPN, the 
plasma activity was depressed below 50%, but 
returned to normal within 3 days. Cell activity 
was also depressed below 50% of normal with each 
compound but required more than a month for 
complete recovery. OMPA had no effect on brain 
cholinesterase. All other compounds except DFP 
caused brain cholinesterase depression which was 
completely reversible within one week. DFP 
caused a depression of brain activity which did 
not recover for more than one month. Data show- 
ing the cumulative effect on cell cholinesterase of 
very small doses of these compounds will also be 
presented. 


Chronic tolerance studies on a new hydrocholere- 
tic, B-(2,4-dimethoxy-5-cyclohexylbenzoyl) pro- 
pionic acid (SC-2644). Homer B. Fresse,* W. 
E. HampourGer anv D. M. Green. Div. of 
Biological Research, G. D. Searle and Co., Chi- 
cago, Ill. 

Tolerance studies on 8-(2,4-dimethoxy-5-cyclo- 
hexylbenzoyl) propionic acid (SC-2644), a new 
hydrocholeretic (Cook et al. J. Pharmacol. & 
Exper. Therap. 100: 421, 1950) were conducted in 
rats and dogs to determine whether repeated daily 
administration would produce evidence of toxic- 
ity. Doses for these experiments were based on 
results of preliminary studies over wider dosage 
ranges. Three groups of 12 male and 12 female 
rats each received SC-2644 dissolved in drinking 
water in such concentration as to provide daily 
amounts of approximately }, } or 7's the acute 
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mouse intragastric LDso (1020 mg/kg.). A control 
group received no drug. The study has been con- 
tinued into the second and third generation. 
There have been no spontaneous deaths. At the 
highest doage level growth was retarded; the off- 
spring were smaller in size. First generation rats 
sacrificed at 31 and 114 days had no lesions due to 
SC-2644. Two groups of 8 dogs each were given 
capsules containing 64 or 32 mg/kg., administered 
5 days each week. Hepatic, hematologic and uri- 
nary studies have remained essentially normal. 
Occasional instances of emesis and diarrhea 
occurred at both doses. Four dogs sacrificed at 31 
and 4 at 107 days had no lesions attributable to 
SC-2644. No spontaneous deaths occurred in the 
remaining 8 which have now been under treatment 
more than 28 weeks. 


Action of desoxyephedrine on the vascular bed of 
the limb of the dog. M. Jack Frumin,* Sain- 
HSUN Naal* anp E. M. Pappsr. Dept. of Anes- 
thestology (Surgery), Columbia Univ. College of 
Physicians and Surgeons, New York City. 

The action of intra-arterial epinephrine, nor- 
epinephrine and desoxyephedrine on the vascular 
bed of the hind limb of the dog was investigated 
by the direct measurement of the femoral arterial 
blood flow with a recording rotameter. The main- 
tenance of a stable arterial pressure permitted the 
interpretation of flow rate variations as either 
vasoconstriction or vasodilatation. Changes in 
the degree of vasomotor tone were inferred from 
the quantitative changes in flow rate. The effects 
of these amines were noted in four types of prepa- 
rations: /) the resting anesthetized state, 2) bilat- 
eral common carotid artery occlusion, 3) seg- 
mental peridural block, 4) adrenergic blockade 
with DHE-45 or Dibenamine. Initial doses of 
desoxyephedrine in the first three preparations 
caused a temporary dilatation which paralleled 
the existing vascular tone and was followed by 
prolonged constriction. Subsequent doses of 
desoxyephedrine caused dilatation, either com- 
pletely or predominantly. Nor-epinephrine always 
produced constriction, while epinephrine caused 
constriction, either entirely or predominantly. 
After adrenergic blockade, however, desoxyephed- 
rine and nor-epinephrine produced no effect, and 
epinephrine caused only dilatation. It was con- 
cluded that the action of desoxyephedrine was the 
competition with the sympathetic mediator for 
receptors on the effector cells and the interference 
with the destruction or elimination of the medi- 
ator. 


Metabolism of 8-azaguanine in rabbits. ALFrep 
GELLHORN, JacoB KreaM* AND EricH Hirscu- 
BERG.* Cancer Research Inst., Columbia Univ. 





298 FEDERATION PROCEEDINGS 


College of Physicians and Surgeons, New York 

City. 

Studies in this laboratory and elsewhere have 
demonstrated that the guanine analog, 8-azagu- 
anine, significantly inhibits the growth of certain 
tumors in experimental animals whereas others 
are unaffected. In addition, evidence has been 
presented which shows that cell division in sus- 
ceptible tumors is depressed while in testicular 
epithelium and intestinal crypts of the same ani- 
mals no detectable alteration of mitotic rate 
occurs. These observations indicate that 8-azagua- 
nine may be a useful tool for studying biochem- 
ical differences between morphologically separable 
tumors and between neoplastic and normal cells. 
In vitro experiments here have demonstrated the 
presence in various tissues of a deaminating en- 
zyme which converts 8-azaguanine to the non- 
carcinostatic 8-azaxanthine. The cellular concen- 
tration of this deaminase is low in an 8-azaguanine 
susceptible tumor as compared with a non-sus- 
ceptible tumor and several normal tissues. Evi- 
dence will be submitted which indicates that these 
in vitro observations are relevant to the in vivo 
metabolism of 8-azaguanine. The urinary excre- 
tion of 8-azaguanine and 8-azaxanthine has been 
determined in rabbits following intraperitoneal 
administration of 8-azaguanine. The separation 
as well as the qualitative and quantitative deter- 
mination of these two substances has been accom- 
plished by paper partition chromatography of 
urine aliquots, using an n-butanol-diethylene gly- 
col-0.1 N HCl mixture as the solvent, and elution 
of the spots with appropriate solvents. The spec- 
tral characteristics of the eluates compare well 
with the spectra of authentic samples of 
8-azaguanine and 8-azaxanthine. The results thus 
far indicate that the major metabolic product of 
parenterally administered 8-azaguanine is 8- 
azaxanthine. 


Quinidine, auricular excitability and fibrillation. 
J. L. Grupert,* A. A. Srepens,* B. F. Horr- 
MAN,* J. BeELForp,* H. M. Woske* anp C. McC. 
Brooks. State Univ. Med. Center at New York 
City. 

Excitability changes and fibrillation thresholds 
of the dog’s auricle were determined (Am. J. 
Physiol. 162: 219, 1950). Quinidine (7.5-15 mg/kg.) 
was administered intravenously. Two- or three- 
msec. duration test shocks were used to ascertain 
changes in susceptibility to fibrillation, coincident 
modifications in refractoriness, diastolic excit- 
ability, the ‘dip,’ conductivity, latency, and the 
QT interval. In 14 representative experiments 
total refractoriness was prolonged by approxi- 
mately 50 msec., the absolute refractory period 
by 20 and the relative by 30 msec. Increases in 
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diastolic threshold were definitely greater (up to 
40%) than spontaneous variations. As the relative 
refractory period lengthened to occupy a greater 
proportion of the cycle, thresholds within this 
period were frequently elevated, thus changing 
the shape of the recovery curve. The ‘dip’ was 
not eradicated but maintained its relative posi- 
tion. Inter-electrode conduction times were in- 
creased by about 10%, QT interval and latency 
by approximately 20 msec. The minimum blood 
quinidine level producing these changes and 
abolishing fibrillation was 3 mg./liter. The pro- 
longation of the total refractory period was the 
most marked change coincidental with fibrillation 
eradication. However, there were enough instances 
in which the boundaries of the total refractory 
period were extended without any change in fibril- 
lation susceptibility, and instances in which fibril- 
lation was abolished without much prolongation 
of the refractory period to cast doubt upon the 
concept that an increase in absolute or total 
refractory period is the sole cause of the anti- 
fibrillatory action of quinidine. 


A comparison of effect of various barbiturates on 
contraction of skeletal muscle. Metvyn I. 
GLUCKMAN* AND CHARLES P. Kraarz. Dept. of 
Pharmacology, Jefferson Med. College, Phila- 
delphia, Pa. 

Maximal twitches were recorded isotonically 
from the isolated frog sartorius muscle and iso- 
metrically from the dog anterior tibial muscle in 
situ. The sartorius muscle, stimulated directly, 
was irrigated with Ringer’s solution containing 
barbiturates. In the dog, injections were made 
into the femoral artery while the antericr tibial 
muscle was stimulated through the sciatic nerve 
at a rate of 30/minute. Equimolar comparisons 
were made of diallyl barbituric acid and the 
sodium salts of thiopental, pentobarbital, amobar- 
bital, thioethamyl, vinbarbital, butethal, seco- 
barbital, barbital, hexethal, butabarbital, hexo- 
barbital, phenobarbital, and aprobarbital. The 
height of the maximal twitch of the sartorius 
muscle was increased by concentrations of thio- 
pental, thioethamyl and pentobarbital from 
m/6000 to m/2000. Thiopental and thioethamy] in 
a M/6000 solution augmented the twitch approxi- 
mately 45% and pentobarbital in the same con- 
centration about 25%. Amobarbital was _ less 
active, increasing the contraction approximately 
10% in a mM/2000 concentration. The other bar- 
biturates studied showed no activity in this type 
of experiment. In the dog thiopental showed the 
greatest potentiation of the twitch followed 
closely by thioethamyl. Pentobarbital, amobar- 
bital, secobarbital and hexethal were intermediate 
while butabarbital, aprobarbital and butethal 
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had only slight potentiating activity. Barbital, 
vinbarbital, hexobarbital, phenobarbital and dial- 
lyl barbituric acid were essentially negative. 


An improved ultraviolet spectrophotometric pro- 
cedure for the determination and differentiation 
of barbiturates. Leo R. GotpBavm (introduced 
by Paut K. Smitn). Army Med. Service Graduate 
School, Army Med. Center, Washington, D. C. 
Barbiturates have ultraviolet absorption spec- 

tra with maxima at 250 my and minima at 235 mu 

in strong alkaline solution. In solution at px 10 

the maxima are at 240 mu. If the optical densities 

of pH 10 solutions are subtracted from those ob- 
tained in strongly alkaline solution, the differences 

in these spectra are maximal at 260 my, exhibit a 

negative maximal difference at 240 my or 235 mu 

becoming positive again at 225 my. These differ- 
ences in spectra are specific for barbiturates. When 
comparison is made of the differences at other 
wave lengths with that at 260 mu, five groups of 
barbiturates can be differentiated depending upon 
the substitutions on the 4 position of the malonyl- 
urea ring. Using the extraction procedure already 

described (J. Pharmacol. & Exper. Therap. 94: 68, 

1948), the ultraviolet spectrum of the 0.5 n NaOH 

extract is determined in a Beckman DU-spectro- 

photometer. This is diluted with borate buffer 

(pH 7.3) to yield a solution of pH 10+0.2. The 

ultraviolet absorption spectrum is determined 

again using as a reference solution 0.5 n NaOH 
diluted with borate buffer. After correcting for 
the dilution by the buffer, the optical densities 
of the buffered solution are subtracted from those 
of the 0.6 Nn NaOH. Determination of the differ- 
ence spectra furnishes a simple means for the 
estimation and identification of barbiturates in 
biological materials since the normal extracts 
have similar optical densities in alkali and in px 
10 buffer. 


Cardiovascular effects of erythrophleum alka- 
loids. L. I. GotpBeRG* anp R. P. Watton. 
Dept. of Pharmacology, Med. College of South 
Carolina, Charleston. 

Erythrophleine sulfate and an extract contain- 
ing the total alkaloids of Erythrophleum guineense 
were both found to give responses closely similar 
to those of the cardiac glycosides. The period for 
onset of effects corresponded most nearly to that 
of the prompter acting glycosides such as thevetin. 
Heart contractile force, arterial pressure, and 
ECG changes were determined according to pro- 
cedures previously described (J.P.E.T. 98: 346, 
1950; Am. J. Physiol. 161: 489, 1950). ‘Cat unit’ 
potencies of these preparations were determined 
directly, using the procedure of Chen et al. (J. A. 
Pharm, A. 25: 579, 1936). In terms of cu doses, the 
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effects of these preparations were quantitatively 
similar to those obtained with the cardiac glyco- 
sides. ECG tracings showed typical S-T depression 
in most cases, varying degrees of A-V block, coup- 
ling, ventricular tachycardia and terminal ven- 
tricular fibrillation. As with the glycosides, con- 
tractile force increments commonly preceded 
significant ECG changes. Coumingine HCl pro- 
duced distinct increments in contractile force but 
did not fully exhibit the typical action of cardiac 
glycosides. Although comparably severe grades of 
arrhythmia developed, the relative contractile 
force and arterial pressure increments did not 
appear to be as great; this is in agreement with 
related observations of Maling and Krayer (J.P. 
E.T. 86: 66, 1946). When- the erythrophleum 
extract was administered by direct i.v. injection 
in unanesthetised dogs, the minimum dose pro- 
ducing emesis in 100% of trials corresponded to 
0.5 cu. Concomitant experiments with ouabain 
gave a corresponding figure of about 0.5 cv in 
agreement with observations of Chen et ai. in 
cats. 


Physiological performance following a hypnotic 
dose of a barbiturate. Ropert E. Goopnow,* 
Henry K. Beecuer, Mary A. B. Brazier,* 
FREDERICK MOosTELLER* AND RENATO TaGI- 
uRI.* Anesthesia Lab. of Harvard Med. School at 
Massachusetts General Hosp., Boston. 

The after-effects of 0.1 gm. pentobarbital sodium 
administered by mouth were investigated by 
means of psycho-physiological performance tests. 
Four tests, representing a range of functions, 
Tapping Speed, Auditory Reaction Time, Naming 
of Opposites, and Memory for Digits, showed a 
significant deterioration in performance at 6:00 
A.M., four hours after the barbiturate had been 
taken. The effect observed at 6:00 a.m. diminished 
after breakfast but was found to continue in a 
highly suggestive (qualitative trend) but not 
statistically significant degree until after 4:00 
p.M., 14 hours after medication. Although previous 
studies had been unable to demonstrate the effects 
of small doses upon test performance, the present 
findings were made possible by controlling many 
of the sources of variability, by means of the 
experimental design and analytic procedures. This 
demonstration of persistent impairment by the 
usual dose of a barbiturate supports the view that 
legislation concerning the use of these agents 
needs tightening. 


Further studies on in vitro metabolism of thiopen- 
tal. THeELMa C. GouLp* aNp F. E. SHIDEMAN. 
Dept. of Pharmacology, Univ. of Michigan, Ann 
Arbor. 

A previous report from this laboratory (GovLp, 
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T. C. ann F. E. Suipeman. Am. Soc. Exper. 
Pharm. & Therap., Fall Meeting, 1950, Boston) 
described a cell-free preparation of rat liver 
which, when properly supplemented, would 
metabolize thiopental. It was also demonstrated 
that this metabolic process is aerobic. In an 
attempt to obtain more information regarding 
the metabolic composition of this system the 
effects of various inhibitors have been tested. 
Sodium cyanide (2 X 10-’m) completely inhibits 
the disappearance of thiopental. Dependence of 
the system on energy-rich phosphate bond com- 
pounds is indicated by the fact that omission of 
ATP from the system diminishes activity approxi- 
mately 25%. Addition of 2,4-dinitrophenol at a 
concentration (10-‘™) which completely sup- 
presses phosphorylation of creatine by a properly 
supplemented liver homogenate inhibits the 
metabolism approximately 30%. Preliminary 
experiments had shown that the amount of thio- 
pental metabolized was approximately doubled by 
fortifying the system with certain intermediates 
of the Kreb’s cycle—citrate, a-ketoglutarate, suc- 
cinate, fumarate, or malate. Using succinate as a 
substrate the metabolism of thiopental was not 
inhibited by malonate in concentrations (5 < 107? 
m) which depressed the oxygen uptake of the sys- 
tem by 70%. Other inhibitors have been employed 
and their effects will be discussed. Attempts have 
been made to concentrate the activity of the liver 
homogenate by fractional centrifugation. By cen- 
trifuging in the cold at speeds as low as 500 rpm 
heavy particulate matter is thrown down which 
alone has as activity (based on dry weight of tis- 
sue) three to four times greater than that of the 
original whole homogenate. The activity of the 
supernatant is approximately equal to that of the 
whole homogenate. 


Phosphate turnover in the human erythrocyte. 
D. R. H. Gour.ey (introduced by C. L. Gem- 
MILL). Dept. of Pharmacology, Univ. of Virginia 
Med. School, Charlottesville. 

Previous reports (J. Cell. & Comp. Physiol. 35: 
341, 1950; Am. J. Physiol. 163: 716, 1950) have indi- 
cated that the uptake of P**-labeled phosphate 
ions by human erythrocytes is an active chemical 
process, possibly enzymatic in nature. An attempt 
has been made to further characterize this process 
by studying the time-course of the P** concentra- 
tions in several acid-soluble phosphorus com- 
pounds of human blood in vitro. The fractionation 
procedure devised by Sacks for compounds of this 
type in liver (J. Biol. Chem. 181: 655, 1949) was 
adapted for use with blood. The rate of P*? turn- 
over in the following fractions has been observed: 
inorganic phosphate, the labile and the stable P 
of ATP-ADP, adenylic acid, diphosphoglyceric 
acid, glycerophosphoric acid, glucose-1-phosphate, 
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glucose-6-phosphate, coenzymes, and propanedio] 
phosphate. It was found that the specific activity 
of the P in the organic acid-soluble phosphorus 
compounds of the cells increases at different rates. 
The highest specific activity is attained by the 
labile P of ATP-ADP although the P of diphospho- 
glyceric acid approaches the same value after 
three hours at 37° C. A measurable amount of P*? 
is also found in glucose-1-phosphate, in the stable 
P of ATP-ADP and in adenylic acid. Very little 
P*? enters the other compounds investigated and 
none enters propanediol phosphate during the 
three-hour period of observation. These results 
offer further evidence that the uptake of phosphate 
by human erythrocytes is intimately connected 
with the metabolic activity of the cells. 


Effects of Veratrum alkaloids on isolated rabbit 
intestine. James T. Gourzis AND Rosert 0. 
BaveEr (introduced by Grorae Maison). Dept. 
of Pharmacology, Boston Univ. School of Medi- 
cine, Boston, Mass. 

In a previous communication (Proc. J. Pharma- 
col. & Exper. Therap. In press) the spasmogenic 
and tachyphylactic effects of Veriloid (Riker Lab- 
oratories) a mixture of alkaloids of Veratrum 
viride on isolated rabbit intestine were reported. 
These observations have been extended to indi- 
vidual Veratrum alkaloids—Protoveratrine, Ger- 
merine, Veratridine and Cevadine. Rabbit intes- 
tine was prepared according to the method of 
Magnus utilizing a constant temperature bath 
(37.5°C.) and Tyrode’s solution. Strips from at 
least 10 animals were exposed to the desired con- 
centration of each alkaloid. Qualitatively the ef- 
fects of all these alkaloids mimicked those of 
Veriloid. The predominant response to minimal 
effective doses was an increase in the height of 
segmented activity. Increase in tone was occa- 
sionally seen at such doses. Response to high doses 
was invariably an increase in tone. The segmental 
rate tended to remain constant. The EDs spasmo- 
genic dose (ug/liter bath) and 95% confidence 
limits were—Germerine 0.94 (0.65-1.4), Proto- 
veratrine 2.7 (2.2-3.3), Veratridine 4.7 (4.1-5.4) 
and Cevadine 7.8 (6.7-9.0). 


Fate of injected coenzyme A. Wm. M. Govier AND 
Anna J. Gippons.* Research Div., Upjohn Com- 
pany, Kalamazoo, Mich. 

The parenteral administration of coenzyme A to 
dogs by the intravenous route resulted in the ac- 
cumulation in plasma and renal excretion of the 
‘potato split product’ of Novelli et al. (Federation 
Proc. 9: 209, 1950). The coenzyme was not absorbed 
from the gastrointestinal tract as such or as 
‘potato split product.’ Intravenous administration 
of coenzyme A to dogs resulted in accumulation of 
coenzyme A in adrenal, liver, and muscle tissues. 
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It would thus appear that parenterally injected 
coenzyme A is broken down to the ‘potato split 
product’ which is probably in turn resynthesized 
in the tissues to coenzyme A. Similar data dealing 
with results following injection by other routes 
in dogs and guinea pigs are presented. 


Difference in response of normal and chronically 
denervated submaxillary salivary gland of cat 
to acetylcholine. A. R. GraHam* anp G. W. 
SravRAKY. Dept. of Physiology, Faculty of Medi- 
cine, Univ. of Western Ontario, London, Canada. 
It was previously shown in the acutely dener- 

vated submaxillary salivary gland of the cat that 

acetylcholine in low concentrations produces vaso- 
dilatation and secretion, while in high concentra- 
tions it produces vasoconstriction which is often 
accompanied by an inhibition of secretion. Stav- 

RAKY AND GRAHAM. Federation Proc. 9: 317, 1950). 

In the present investigation carried out on 21 cats, 

chronic denervation of one gland was accomplished 

by aseptic excision of either the chorda tympani 
or of the superior cervical sympathetic ganglion. 

Sufficient time (10-423 days) for sensitisation by 

denervation was allowed after which the remaining 

nervous connection of the gland was severed, the 
control gland on the opposite side was acutely 
denervated, and experiments performed in which 
blood flow and salivary secretion were measured 
simultaneously from both glands by means of elec- 
tronic drop-recorders calibrated to deliver drops 
of equal volume. The chronically denervated 
gland was found to be uniformly more sensitive 
than the control one to all concentrations of 
acetylcholine employed (10-*-1000 ug. per 1/10 
ec.). The gland had a lower vasomotor and secre- 
tory threshold and it responded by a greater vaso- 
dilatation and secretion to low concentrations of 
acetylcholine. High concentrations of acetylcho- 
line produced, in the previously denervated gland, 

a greater vasoconstriction and a more marked in- 

hibition of secretion than in the control gland. An 

analysis of the relation of the rate of secretion to 
the rate of blood flow in the control and denervated 
gland is being carried out at the present time. 


Blood pH determinations: a new and accurate clin- 
ical method. FRanK Graic, Kurt LANGE AND 
Steve Carson (introduced by M. G. Mutinos). 
Dept. of Medicine, New York Med. College, New 
York City. 

Arterial or venous blood is collected in a he- 
parinized syringe with a 3-way stopcock inter- 
posed between syringe and needle. The blood is 
then transferred into a special calibrated pipette 
by turning of the stopcock. This pipette was pre- 
viously prepared with equal mixtures of heparin 
and NaFl to prevent clotting and glycolysis, re- 
spectively, but which do not influence the pH at 
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the concentrations used. A stopcock on top of the 
pipette prevents aeration of the sample, and a 
glass bead in the bulb facilitates mixing. The 
samples may be kept in the refrigerator or at room 
temperature for as long as 24 hours. The blood is 
transferred anaerobically from the pipette into 
the glass electrode of a Cambridge Research px 
meter; 3 minutes are allowed for equilibration and 
the result can be read at room temperature directly 
in pH units. The value. must be corrected to 37° C. 
by a factor differing from that described by 
Rosenthal. This method has the following ad- 
vantages. 1) Ease and speed permit numerous and 
frequent determinations in all types of cases. 2) 
The readings are accurate and reproducible with- 
in 24 hours with an error of not more than +0.01 
pH unit. 3) The collection of samples is simple and 
readings may be postponed until convenient. 4) 
Use of the pH meter requires no special skill, 
only average laboratory training. Our studies have 
shown that routine pH determinations are prefer- 
able to the CO, combining power in evaluating 
acid-base disturbances. 


Synergistic effect of Thenfadil |N,N-Dimethyl- 
N’-(3-thenyl)-N’-(a pyridyl)-ethylenediamine 
(sic)] and WIN 3046 [1-(3,4-Dihydroxyphenyl- 
2-isopropylamino-l-butanol] in guinea pigs 
exposed to histamine aerosols. Jesse I. GRANT 
(introducted by A. M. Lanps). Biology Div., 
Sterling-Winthrop Research Inst., Rensselaer, 
NF, 

The antihistaminic activities of Thenfadil and 
WIN 3046, singly and in combination were de- 
termined by testing their protective action in 
histamine-induced broncho-constriction in the 
guinea pig. The ‘histamine asthma’ technic de- 
scribed by Siegmund et¢ al. (J.P.#.T. 90: 254, 1947), 
in somewhat modified form, was used. Guinea pigs 
were exposed to aerosols of varying concentration 
of each compound dissolved in 0.2% histamine 
diphosphate solution. Dose-response curves were 
obtained for both drugs. The results obtained 
with the combination has revealed a synergism. 
A concentration of 25 yg/ml. of Thenfadil pro- 
tected <10% and 25 ug/ml. of WIN 3046 protected 
25% of the guinea pigs whereas in combination 
48% protection was obtained. Similarly 100 ug/ml. 
Thenfadil and 25 ug/ml. WIN 3046 protected 10% 
and 25%, respectively, whereas with drugs in com- 
bination, 66% of the animals were protected. These 
data indicate that combined therapy in this dosage 
range produced more than an additive effect. 


Tachyphylaxis to inhibitory action of atropine on 
intestinal motility. Grace W. Gray* anp M. H. 
Seevers. Dept. of Pharmacology, Univ. of Michi- 
gan, Ann Arbor. 

During studies designed to determine the thresh- 
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old inhibitory dose of atropine on intestinal mo- 
tility, acute tolerance (tachyphylaxis) was ob- 
served. (This phenomenon has also been reported 
by Quigley.) It has been demonstrated in this 
laboratory at all intestinal levels from jejunum 
through colon, using unanesthetized dogs with 
various types of intestinal fistulae. A completely 
refractory state of several hours duration can be 
produced by a single or several repeated injections 
of .2 mg. of atropine. Once the refractory state is 
established, motility is unaffected by doses of 
atropine as large as 1 mg/kg., and crossed tolerance 
to chemically related drugs exists. Products of 
mild alkaline hydrolysis of atropine, administered 
in quantities equivalent to 400 times the test dose, 
were ineffective in depressing intestinal motility 
or inducing the refractory state. Tolerance to 
atropine could not be produced by previous in- 
jection of drugs such as TEA which possess a dif- 
ferent site of action. Thus, the phenomenon ap- 
pears not to depend upon a previous state of de- 
pressed motility per se. It has also been shown to 
be independent of the extrinsic nerve supply of the 
bowel, being easily demonstrated in various chron- 
ically denervated preparations. During the re- 
fractory state, intravenous methacholine (30 ug) 
was completely ineffective in producing hyper- 
motility. Resensitization to methacholine and 


atropine were found to occur concomitantly sev- 
eral hours later. The significance of these findings 
will be discussed. 


Influence of potassium and calcium on mammalian 
myocardial activity within the physiological 
range. JACK PETER GREEN AND NIcHoLas J. 
GIARMAN (introduced by Wiiu1amM T. SALTER). 
Dept. of Pharmacology, Yale Univ. School of 
Medicine, New Haven, Conn. 

Unlike the frog heart at 26° C., the contractility 
of isolated cat papillary muscle at 38° C. in Krebs- 
Henseleit solution remains essentially unaffected 
by changes in free potassium concentration from 
3-10 mm. In order to demonstrate potassium ef- 
fects on this preparation it is necessary to use non- 
physiological concentrations. Moreover, the re- 
sponse observed under such conditions represents 
a marked distortion of normal excitability and con- 
tractility. Like the frog heart, the cat papillary 
muscle shows a marked sensitivity to variations in 
ionic calcium. This graded response, however, is 
unaffected by potassium; and the traditional con- 
cept of the K:Ca ratio needs re-valuation in the 
non-toxic range. Unlike contractility the mam- 
malian myocardium does exhibit alterations in 
excitability with changes in physiological concen- 
trations of ionic potassium as well as calcium. An 
increase in ionic calcium increases contractility 
but decreases excitability within non-toxic limits. 
For potassium no relationship was demonstrated 
between excitability and contractility. 
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In vitro metabolism of pamaquine in chicken 
droppings. JosepH GREENBERG, Epwarp §. Jo. 
SEPHSON, H. L. Bam aANp D. JANE TAYLOR (in- 
troduced by N. B. Eppy). Natl. Insts. of Health, 
Natl. Microbiological Inst., Bethesda, Md., and 
Malaria Inst. of India, Delhi. 

Pamaquine was incubated at 37° C. for 24 hours 
at pH 7 with chicken droppings which were then 
extracted with 30:70 benzene-butanol. Separation 
of metabolites was accomplished by chromatog- 
raphy on a cellulose column saturated with 1 n 
HCl. Five distinct products were isolated, which, 
in order of their rate of flow, were labelled Red I, 
Red II, Yellow I, Yellow II, and Yellow III. The 
ultraviolet absorption spectra, antimalarial ac- 
tivity in vitro and methemoglobin producing prop- 
erties of these metabolites have been obtained. 
None of these substances coupled with diazotized 
sulfanilic acid and only Yellow I was reversibly 
reduced by ascorbic acid. Yellow I had an ultra- 
violet absorption spectrum of a 5,6-quinoline- 
quinone, and formed a quinoxaline derivative, 
when reacted with o-phenylenediamine, which was 
crystallized as the dipicrate, melting at 202-204° C. 
This compares with the dipicrate of a similar 
quinoxaline derivative prepared from synthetic 8- 
8 - (diethylamino-1-methylbutylamino)-5,6-quino- 
line-quinone, by Drs. Eleanor Werble and R. E. 
Elderfield of Columbia University, with a m.p. of 
202°C. None of the other products formed similar 
quinoxalines. 


Replacement of potassium in the human erythro- 
cyte during cholinesterase activity. MARGARET 
E. Greic, THomas C. MayBerry* AND C, Exiza- 
BETH DunNn.* Dept. of Pharmacology, Vanderbilt 
Univ. School of Medicine, Nashville, Tenn. 

We have previously shown that so long as acetyl- 
choline was being hydrolyzed optimally by cholin- 
esterase the internal ionic composition of the 
erythrocyte tended to remain constant. If cholin- 
esterase was inactive either due to lack of sub- 
strate or because of inhibition there was a shift of 
sodium and potassium ions in the direction to- 
wards establishment of thermodynamic equilib- 
rium. It has now been found that if erthrocytes are 
incubated in isotonic sodium bicarbonate contain- 
ing about 35 mEq/1. potassium chloride until they 
have lost a measurable portion of their potassium, 
the potassium can be replaced in the cell by addi- 
tion to the medium of acetylcholine or of triacetin 
both of which are hydrolyzed by cholinesterase. 
When benzoyl choline, which is not appreciably 
hydrolyzed by erythrocyte cholinesterase, is 
added, no replacement of potassium occurs, but 
instead the cell continues to lose potassium as is 
the case in the suspension without added sub- 
strate. The sodium which enters cells suspended in 
the above medium without substrate does not seem 
to be removed after adding acetylcholine. It would 
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thus appear that the transfer of potassium is an 
active process which may depend on cholinesterase 
activity while the transfer of sodium is passive. 


Further observations on site of the emetic action 
of digitalis glycosides in man. THEODORE GREIN- 
gER,* Harry Goip, Haroip Orro,* JosEPH 
Guuck,* SypNeEY Matues,* RayMonp Marsu,* 
Dean Hupson,* DonaLp RoBertson,* WALTER 
MopELL, LEoN WarsHAw* AND MILTON 
KraMER.* Dept. of Pharmacology, Cornell Univ. 
Med. College, Cardiovascular Research Unit, Beth 
Israel Hosp., and Cardiology Service Hosp. for 
Joint Diseases, New York City. 

Experiments reported at the meeting of this 
society last year indicated that the conventional 
view that vomiting from overdigitalization by the 
oral route in man is a systemic action may be er- 
roneous, and that the action is more likely a local 
one in the gastrointestinal tract. The study has 
been extended to include digitoxin, digoxin, lana- 
toside C, and Digifoline. Patients received oral 
doses over a period of 24-48 hours until vomiting 
occurred, and after recovery, intravenous doses 
repeated at varying intervals. As judged by the 
change in the T-wave, impairment of A-V conduc- 
tion, or the slowing of the ventricle in auricular 
fibrillation, greater cardiac effects without gastro- 
intestinal toxicity were possible by the intra- 
venous than by the oral route. This is taken as 
evidence that vomiting commonly ascribed to a 
systemic action is a local action, since it can be 
avoided by the parenteral route of administration. 
These results have far-reaching implications, since 
they point to the possibility of obtaining greater 
therapeutic action on the heart by parenteral than 
by oral administration, and to an important factor 
in the choice of digitalis glycosides, for in a previ- 
ous publication we presented evidence showing 
wide differences in the local emetic activity of 
different members of the digitalis group. 


Toxicology and anticoagulant activity of Tro- 
mexan. CHARLES M. GRUBER, JR., CHARLES M, 
GruBEeR, KwanG Soo Ler* anp Zrnarpa T. 
LasziczENKo.* Dept. of Pharmacology, Jefferson 
Med. College, Philadelphia, Pa. 

Lethal doses of Tromexan given orally or intra- 
peritoneally produce death in mice, rats and some 
rabbits within twelve hours probably by cardiac 
arrest. In other rabbits delayed death, which re- 
sults from hemorrhage into the caecum, was also 
& common sequel to these doses. The oral and in- 
traperitoneal LD5» doses for mice, rats and rabbits 
are 0.88, 0.26; 0.84, 0.32; 1.1 and 0.17 gm/kg., re- 
spectively. During a 3-month period, no signs of 
chronic toxicity to orally administered Tromexan 
developed in rats with an average intake of 25.8 
mg/kg. daily or in dogs receiving an average dose 
of 1.0 mg/kg. daily. In dogs, Tromexan produces 
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hypoprothrombinemia more rapidly than does 
bishydroxycoumarin. The return to normal pro- 
thrombin blood levels is also more rapid. No abso- 
lute evidence of an antagonism to this hypo- 
prothrombinemic effect of Tromexan was obtained 
with daily doses of 0.1 gm. of vitamin K, or of 2.0 
mg. of menadione sodium bisulfite subcutaneously. 


Effect of procaine, ‘Pronestyl’ and £-diethyl- 
aminoethanol on epinephrine-cyciopropane in- 
duced ventricular arrhythmias. Cari C. GruwzitT 
(introduced by MayNaRD B. CHENOWETR). Dept. 
of Pharmacology, Univ. of Michigan, Ann Arbor. 
The effect of an intravenous infusion of 1-5 

mg/kg/min. procaine hydrochloride, 1-5 mg/kg/ 

min. procaine amide hydrochloride (‘Pronestyl’), 
or 10-25 mg/kg/min. -diethylamino-ethanol on 
the threshold dose of epinephrine required to pro- 
duce ventricular tachycardia was measured in 
dogs anesthetized with cyclopropane. The ad- 
ministration of these agents produced a marked 
fall in arterial blood pressure and significantly 
raised the dose of epinephrine required to induce 
ventricular arrhythmias. If, however, the blood 
pressure was maintained at a relatively constant 
level by means of a pressure regulator inserted in 
the femoral artery the ability of these compounds 
to prevent epinephrine-cyclopropane arrhythmias 
was markedly reduced. When a pressure regulator 
was employed no significant protection could be 
demonstrated with -diethylaminoethanol. It is 
therefore possible that a considerable portion of 

the effect of procaine, procaine amide, and -di- 

ethylaminoethanol on ventricular arrhythmias is 

due to their hypotensive action. 


Modification by sodium fluoroacetate (FA) of 
carotid sinus baroceptor responses to carotid 
occlusion. M. N. Guruswami (introduced by 
M. B. CHENOWETH). Dept. of Pharmacology, 
Univ. of Michigan, Ann Arbor. 

In dogs anesthetized with sodium pentothal and 
sodium barbital, the carotid sinuses were isolated 
on both sides. Toth vago-depressor nerves were 
cut. Blood pressure was recorded from a femoral 
artery. Initial blood pressure responses to bi- 
lateral carotid occlusion were obtained. Then both 
sinuses were, as far as possible, carefully isolated 
from the surrounding tissues and a 10% solution 
of FA (kept in plastic bottle) was applied locally. 
Recordings of the responses to carotid occlusion 
were taken at regular intervals. The carotids were 
ooccluded for definite periods each time. At first 
there was an apparent increase in the pressor re- 
sponse but between one and two hours later, vary- 
ing with animals, it was found that the pressor 
response was depressed gradually, then abolished 
and finally, reversed. This type of reaction was 
not obtained after intravenous administration of 
even twice the LD1ioo doses of FA. Equimolar con- 
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centrations of sodium acetate or sodium fluoride 
did not affect the response. Freshly prepared solu- 
tions of FA failed to abolish the response but after 
combining with sodium fluoride they abolished and 
reversed the response. After keeping the freshly 
prepared solution of FA for a few days it re- 
versed the pressor response. Only molar concen- 
trations (10%) of FA elicited the reversal when 
applied locally. Glyceryl monoacetate given in- 
tramuscularly or applied locally, before or after 
FA, antagonizes the effects of FA. Local anesthet- 
ics, like procaine (2%), when applied similarly 
only depressed but did not reverse the pressor re- 
sponse. The significance of these reactions will be 
discussed. 


Effects of potent analgesics upon vestibular func- 
tion. Leonarp B. GutNner,* WiLBUR J. GouLp* 
AND Rospert C. BatrerMAN. Dept. of Thera- 
peutics, New York Univ. College of Medicine, 
New York City. 

The effects of potent analgesics upon vestibular 
function were studied because of the high inci- 
dence of dizziness, nausea and vomiting noted in 
ambulatory patients receiving these medications. 
The cold micro-caloric test and galvanic stimula- 
tion of the mastoid area were used in normal 
human subjects. The drugs studied were codeine 
sulfate 60 mg., meperidine hydrochloride 50 mg., 
morphine sulfate 10 mg. and methadon 10 mg. and 
all were administered parenterally. Five experi- 
ments were conducted with each drug. With the 
exception of codeine, the other analgesics pro- 
duced increased labyrinthine sensitivity as evi- 
denced by /) prolongation of the induced nystag- 
mus, 2) increase in the ratio of onset of nystagmus 
to its duration and 3) decrease in milliamperage 
necessary to effect tilting. The results with codeine 
were indicative of a depression of vestibular re- 
sponse. The effect of meperidine, methadon and 
morphine upon vestibular function may contribute 
to the untoward reactions noted with the use of 
these drugs in ambulatory patients. 


Relationship of blood and brain cholinesterase 
levels to acute oral toxicities of some organic 
phosphates. Ernest C. HAGAN AND JOHN P. 
FRAWLEY (introduced by ArNno.tp J. LEHMAN). 
Div. of Pharmacology, Food and Drug Administra- 
tion, Federal Security Agency, Washington, D.C. 
The LDso’s (mg/kg.) obtained for male and fe- 

male rats, respectively, are for parathion (0,0- 

diethyl ,0-p-nitrophenyl thiophosphate) 30 and 3; 

TEPP (tetraethylpyrophosphate) 2 and 1.2; E-838 

(diethoxy thiophosphoric acid ester of 7-hydroxy- 

4-methyl coumarin) 42 and 19; OMPA (octamethy] 

pyrophosphoramide) 13.5 and 35.5; EPN (ethyl 
p-nitrophenyl thionobenzene phosphonate) 91 and 

14.5; and DFP (diisopropyl-fluorophosphate) 13.5 


FEDERATION PROCEEDINGS 


Volume 10 


and 7.7. Symptoms of poisoning for all of these 
phosphates are essentially the same. To correlate 
cholinesterase levels and severity of symptoms in 
acutely poisoned rats, LD75’s of these phosphates 
were administered. This dosage was selected be. 
cause it produced symptoms at a more convenient 
time than the LDso. The first 5 animals from each 
group to show severe symptoms were sacrificed 
when in extremis and a corresponding number 
showing the mildest symptoms were sacrificed 
simultaneously. Brain, plasma, and red blood cell 
cholinesterase levels were determined in these ani- 
mals. For each phosphate the average brain values, 
expressed as a percentage of the average of un- 
treated controls, obtained in the 5 animals in 
extremis and in the 5 showing mildest symptoms 
were as follows: parathion 20% and 40%, TEPP 
50% and 75%, E-838 25% and 45%, OMPA 90% 
and 90%, EPN 40% and 40%, and DFP 5% and 9%. 
Plasma and red blood cell cholinesterase levels 
ranged from 10-30% of the untreated controls, and 
showed no correlation with the severity of symp- 
toms. 


Failure of procaine amide (Pronestyl) to prevent 
cyclopropane-epinephrine induced ventricular 
tachycardia in dogs, or spontaneous arrhythmias 
occuring during cyclopropane anesthesia in hu- 
mans. Bruno Harp anp Lucien E. Morris 
(introduced by Stuart C. Cuuien). Div. of 
Anesthesiology, State Univ. of Iowa Hospitals, 
Towa City. 

Procaine amide (Pronestyl) reportedly protects 
against epinephrine-induced ventricular tachy- 
cardia (VT) during cyclopropane anesthesia in 
dogs (Mark et al. J.P.E.T. 98: January, 1950), 
and is also recommended for the prevention and 
treatment of spontaneous ventricular irregulari- 
ties during clinical anesthesia with cyclopropane 
(Josepn, 8. I. anp E. A. Rovensting. Proc. Am. 
Soc. Pharmacol. & Exper. Therap. Nov., 1950). 
Neither of these observations are supported by 
the study reported here. Eight animals were an- 
esthetized with cyclopropane and, after equilibra- 
tion, the individually standardized dose of epi- 
nephrine (1sp) which would regularly produce VT 
was determined for each dog. Pronestyl was then 
given intravenously in dosages of 10-60 mg/kg. 
body weight. During subsequently repeated in- 
jections of the 1sp 7 of these 8 exhibited VT and 2 
died of ventricular fibrillation. In 4 additional ex- 
periments 1 gm. of Pronestyl (60-140 mg/kg. body 
weight) was given intravenously as preanesthetic 
medication In the first animal when, after equi- 
libration with cyclopropane, the Isp was injected, 
VT occurred and was immediately converted to 
ventricular fibrillation. Therefore, in the other 3 
experiments the injection contained 5 gamma less 
epinephrine than the 1sp. In all 3 VT occurred 





March 1981 


which was of longer duration than had occurred 
after the 1sp. Of 43 gynecological patients anes- 
thetized with cyclopropane 24 were given 
Pronestyl either as premedication orally, or intra- 
venously during anesthesia, or by a combination 
of both routes with a maximum dosage of 2.0 gm. 
Ventricular irregularities occurred in 14 of the 24 
patients who received Pronestyl and VT was ob- 
served in 4. In the control group of 19 patients 
ventricular irregularities occurred in 8 and VT in 
3. There was no significant difference in the in- 
cidence of ventricular irregularities in the two 
groups. 


Comparison of capillary effects of ergotamine and 
the dihydrogenated ergot alkaloids. Tuomas J. 
HaLEY AND MARGARET ANDEM:* Atomic Energy 
Project, School of Medicine, Univ. of California 
at Los Angeles. 

A comparison of the capillary effects of ergot- 
amine and the dihydrogenated ergot alkaloids has 
been made on the rat mesoappendix preparation 
using the method previously described (HaLEy 
AND Harris. J. Pharmacol. & Exper. Therap. 95: 
293; 1949). Topical application of these drugs 
showed that they produced vasoconstriction at 
doses ranging from 0.006-0.6 ug. The drugs would 
be rated in the following order: Dihydroergo- 
kryptine, ergotamine, dihydroergocornine, dihy- 


droergotamine and dihydroergocristine. It is of 


interest that ergotamine is 100 times more potent 
than dihydroergotamine in this respect, whereas 
this latter compound and dihydroergocristine are 
equivalent. Both types of ergot alkaloids produce 
a definite modification of vasomotion but ergot- 
amine has a more profound effect. The ergot alka- 
loids act more rapidly and have a more pronounced 
effect on the peripheral vascular bed than the 
6-haloalkylamines. However, tissue fixation re- 
sulting in an irreversible paralysis of the precapil- 
lary sphincters and decreased vasomotion is more 
pronounced with the -haloalkylamines. Epi- 
nephrine reversal was observed with ergotamine, 
dihydroergocristine, dihydroergokryptine and di- 
hydroergocornine but not with dihydroergot- 
amine. Ergotamine and dihydroergokryptine were 
the most potent in this respect. Definite adrenergic 
blockade was observed at doses of 0.6-6 ug. Ergot- 
mine was the most potent in this respect. (Based 
on work performed under Contract No. AT-04-1- 
GEN-12 between the Atomic Energy Commission 
and the University of California at Los Angeles.) 


Reduction of anticholinesterase activity by anti- 
cholinergic agents. W. E. Hampourcer, Homer 
B. Freese,* Donatp L. Coox* anp D. M. 
GREEN. Div. of Biological Research, G. D. Searle 
and Company, Chicago, Ill. 

The effect. of anticholinergic compounds on the 
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acute toxicity of di-isopropyl fluorophosphate 
(DFP) and tetraethyl pyrophosphate (TEPP) was 
studied in mice. These compounds included Ban- 
thine (6-diethylaminoethyl xanthene-9-carboxy!]- 
ate methobromide) and SC-3171 (6-diisopropyl- 
aminoethyl xanthene-9-carboxylate methobro- 
mide) both of which have neuro-effector (atropine- 
like) and ganglion blocking (TEA-like) activity; 
SC-1950 (2,6-dimethyl-1, 1-diethyl piperidinium 
bromide), a potent ganglion blocker; and atropine. 
All injections were intraperitoneal. Mortality 
curves for DFP or TEPP were determined in ani- 
mals treated with a dose of one of the test com- 
pounds. The latter were given either 15 minutes 
before (prophylactic) or 3 minutes after (thera- 
peutic) injection of the antiesterase. LDs) values 
were compared with those obtained from saline- 
treated controls. Prophylactically all compounds 
were effective against TEPP, and all except SC- 
3171 significantly reduced the toxicity of DFP. 
Therapeutically all compounds except SC-1950 
significantly reduced the toxicity of DFP. SC-1950 
alone was effective against TEPP. 


Mechanisms of renal effects from morphine. Car- 
ROLL A. HANDLEY AND JOHN H. Moyer.* Dept. 
of Pharmacology, Baylor Univ. College of Medi- 
cine, Houston, Tex. 

Morphine in a dosage of one or two mg/kg. has 
been demonstrated to powerfully depress several 
renal functions, including glomerular filtration, 
renal plasma flow and the ability of renal tubules 
to reabsorb glucose (Tmg). In some experiments, 
morphine completely terminates these renal func- 
tions for periods up to 40 minutes. This phase is 
followed by a gradual return of activity, but renal 
functions may remain depressed as much as 50- 
60% for several hours. In studying the mechanism 
of these effects, the almost complete elimination of 
renal functions was found to be associated with a 
sharp reduction of blood pressure to about 50-60 
mm. Hg, following the intravenous administration 
of the drug. The prolonged period, when renal 
functions were 50-60% of normal, was found to be 
associated with a mean pressure of 70-80 mm. Hg. 
These effects are almost certainly due to the pre- 
cipitous changes in blood pressure since they may 
readily be duplicated by various other methods 
that produce similar depressions of blood p-2ssure. 
Aside from the changes brought about by the blood 
pressure effect, morphine commonly depresses 
renal function by 20-40%, even if no change in 
blood pressure occurs, probably due to a redistri- 
bution of blood. 


Comparison of several coronary vasodilators Khel- 
lin, papaverine, Aminophylline, epinephrine, 
nor-epinephrine, and Neo-Synephrine. Haroup 
HARDMAN AND THEODORE R. SHERROD (intro- 
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duced by Cart C. Preirrer). Dept. of Pharma- 

cology, Univ. of Illinois College of Medicine, 

Chicago. 

This study was designed to make a comparative 
investigation of the coronary vasodilating prop- 
erties of Khellin with some of the well established 
coronary vasodilators, as well as with some of the 
sympathomimetic amines. The method employed 
involved a direct cannulation of the coronary sinus 
in the barbitalized open-chest dog under positive 
artificial respiration with oxygen. A specially de- 
signed cannula was introduced into the coronary 
sinus through the right auricle and fixed securely 
by means of a purse string suture. Heparin was 
used as an anticoagulant and intravenous procaine 
was used to prevent ventricular arrhythmias. 
Coronary sinus outflow was led to the outside and 
measured periodically in a calibrated tipping 
bucket. The tipper was electrically wired so as to 
record the rate of flow kymographically. The blood 
was warmed and re-introduced into the femoral 
vein at such a rate as to maintain as nearly as pos- 
sible a constant blood pressure. For Khellin, papa- 
verine, and Aminophylline the average maximal 
response in coronary sinus outflow over a 3-minute 
period was compared with control levels. Intra- 
venous doses of Khellin 5 mg/kg. produced an in- 
crease in coronary sinus outflow, averaging 98% 
greater than the control levels. Under identical 
conditions and with similar doses papaverine 
caused a 169% increase in coronary sinus outflow; 
while 20 mg/kg. doses of Aminophylline produced 
an average of 63% increase in outflow. In small 
doses (5-10 ywg/kg.) all of the sympathomimet'c 
amines studied caused a significant but transient 
rise in coronary sinus outflow. 


Effect of botulinus toxins on biosynthesis of acet- 
ylecholine. Witt1am D. Harkness, WALKER L. 
Lovinec AND GEorFrREY Wooparp (introduced 
by Bert J. Vos). Divs. of Pharmacology and 
Microbiology, Food and Drug Administration, 
Federal Security Agency, Washington, D. C. 
Torda and Wolff (J. Pharmacol. & Exper. Therap. 

89: 320, 1947) have suggested that inhibition of 

the synthesis of acetylcholine by botulinus toxins 

accounts for their mechanism of intoxication. 

Burgen et al. (J. Physiol. 109: 10, 1949) were unable 

to confirm this work. In view of these conflicting 

reports, the effect of botulinus toxin on another 
acetylcholine biosynthesizing system has been 
studied. Advantage has been taken of the observa- 
tion of Dikshit, Feldberg, and others that the de- 
nervated small intestine synthesizes acetylcholine. 

Isolated rabbit intestinal strips were incubated in 

modified Van Dyke-Hastings Solution. At the end 

of 3 hours a demonstrable quantity of acetyl- 

choline was found in the bathing fluid; after a 

second 3-hour period additional acetylcholine was 
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present as determined by the frog rectus assay, 
The addition of type A botulinus toxin to the bath 
did not appreciably reduce the normal acety]- 
choline production. When the intestines of rabbits 
severely intoxicated following intravenous injec- 
tion of type A toxin were employed a slight de- 
crease in acetylcholine synthesis was observed oc- 
casionally in the first period but normal produc- 
tion resulted in the second 3-hour period. If, as 
has been suggested, the ‘functional paralysis’ ob- 
served in animals affected by Cl. botulinum toxins 
is due to decreased acetylcholine synthesis, the 
effect should be more profound than our results 
indicate. 


Uptake of radioactive thyroxine by the tuber 
cinereum and hypophysis in thyroidectomized 
rabbits. Epwarp O. Harper* aNnp Paut A. 
Marttis. Dept. of Psychiatry and Pharmacology, 
Western Reserve Univ., Cleveland, Ohio. 
Thyroxine labeled with radioactive iodine, I'*, 

was injected intravenously into thyroidectomized 
virgin female rabbits. The average amount of 
radioactivity injected was 2.0 X 108 d/m. The 
concentration of I'*! in tissue is expressed by the 
ratio, I'*!/mg. organ wt/I’#! mg. body wt. The 
rate of uptake of radioactive thyroxine by all 
parts of the brain, with the exception of the tuber 
cinereum, is much slower in the thyroidectomized 
rabbit. The maximum concentration in the brain 
is attained 12 hours following administration, 
whereas the tuber reaches a peak concentration 4 
hours after injection. It is interesting to note that 
the behavior of the tuber cinereum toward radio- 
active thyroxine is essentially the same in both 
normal and throidectomized animals. The concen- 
tration of radioactivity by the pituitary of the 
thyroidectomized rabbit is greater than in the un- 
operated one, and the shape of its curve parallels 
that of the brain as a whole. Whereas the curves 
showing the rate of uptake of radioactive thryox- 
ine by the pituitary and the tuber cinereum are 
almost identical in the normal animals, this re- 
lationship does not obtain in the thyroidectomized 
rabbits. Certain speculations on these differences 
will be discussed. 


Deterioration of sodium monofluoroacetate in 
water and saline solutions. Bernice L. Harri- 
son,* AurRoRA V. BRANSFORD* AND B. P. Mc- 
Namara. Pharmacology Section, Med. Div., Army 
Chemical Center, Md. 

Toxicity experiments in our laboratories raised 
the question of the stability of water or saline solu- 
tions of sodium monofluoroacetate. Fourteen 
water solutions and 7 saline solutions were anal- 
yzed periodically over spans of 182 and 133 days, 
respectively. While both the water and saline 
solutions sustain an immediate loss of fluorine, 
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that in saline amounts on the. average to about 4 
times that in water. The water solution showed a 
s gnificant progressive loss of F; the data are in- 
sufficient to distinguish between linear and ex- 
ponential regression equations. The saline solu- 
tions showed no significant decreases in their con- 
tents of F after the initial loss. The behavior of 
solutions of fluoroacetate in urine is being studied 
also. 


Adrenergic mechanisms in the chicken. Stewart 
C. Harvey* anp Mark Nickerson. Dept. of 
Pharmacology, Univ. of Utah College of Medicine, 
Salt Lake City. 

Previous reports of failure to obtain reversal of 
epinephrine vasopression with various adrenergic 
blocking agents and of compléte inactivity of 
Dibenamine against epinephrine vasopression in 
chickens prompted studies to ascertain whether 
this species possesses adrenergic inhibitory mech- 
anisms and 8-haloalkylamine-susceptible pressor 
receptors. Urethane anesthesia was employed. 
Adrenergic inhibitory mechanisms are evidenced 
by vasodepression after Isuprel and by reversal 
of epinephrine-vasopression after 60 mg/kg. SKF- 
688A, N-benzyl-N-phenoxyisopropyl-8-chloroeth- 
ylamine. Other 6-haloalkylamines exhibit varying 
degrees of blocking ability at maximum tolerated 
doses. Dibenamine 140 mg/kg. completely abol- 
ishes but does not reverse the blood pressure 
response to epinephrine. Nor-epinephrine pressor 
responses and acetylcholine vasopression in atro- 
pinized chickens are blocked but not reversed by 
the above dose of SKF-688A. Ergotamine 1.5 
mg/kg. causes vasoconstriction; it does not cause 
epinephrine reversal, but can combine with sub- 
effective doses of §-haloalkylamines to cause 
reversal. Pressor responses to epinephrine are 
generally poor compared to those in mammals, 
although in chickens, epinephrine is more potent 
pressor agent than nor-epinephrine. Responses to 
angiotonin are variable and at times depressor. 
Responses to Pitressin are also variable. Histamine 
causes vasodepression. After death caused by 
10 mg/kg. intravenous epinephrine, lung, liver 
and kidney were found to be markedly congested, 
the heart was dilated, and pronounced pleural 
effusion was noted; but the water content of the 
lung was increased only 13%. Dibenamine pro- 
tects against these changes. We have confirmed 
other reports that Dibenamine, in doses inade- 
quate to alter the pressor responses, protects 
chickens against death from epinephrine. 


Central depression of the antihistaminics. Max 
A. Hernricu, Jr. (introduced by CHar.zEs P. 
Kraatz). Dept. of Pharmacology, Jefferson Med. 
College, Philadelphia, Pa. 

The effects of antihistaminic drugs on the CNS 
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were studied by determination of synergisms with 
hexethal sodium and ether. The subcutaneous in- 
jection of 10 mg/kg. of the salt of an antihistaminic 
drug increased the ‘sleeping time’ of adult female 
rate receiving 80 mg/kg. of hexethal intraperi- 
toneally 30 minutes later. Diphenhydramine was 
the most active closely followed in order by anta- 
zoline, Chlortrimeton, methapyrilene, thonzyl- 
amine and tripelennamine. Measured by this 
method, the CNS depression of diphenhydramine 
could be antagonized almost completely by 2 mg/ 
kg. of amphetamine sulfate orally and slightly by 
daily pretreatment with 20 mg/kg. of diphen- 
hydramine orally for three weeks. The abolition 
of the righting reflex in adult male mice exposed 
to 8% ether vapor in air was accelerated by the 
intraperitoneal administration of 10 mg/kg. of 
antihistaminic drug 10 minutes before the test. 
Diphenhydramine, Chlortrimeton and thonzyl- 
amine were moderately active, tripelennamine and 
antazoline only slightly. The spontaneous running 
of adult male rats in activity cages was unaffected 
by consumption in the diet of diphenhydramine 
22.8, tripelennamine 21.6 and Chlortrimeton 10.6 
mg/kg/day. Chlortrimeton ingested at a rate of 
208.8 mg/kg/day caused a noticeable depression 
of spontaneous activity simultaneously with a 
slightly decreased ingestion of food. 


Site of action of cation exchange resins in removal 
of sodium from the G. I. tract. ARTHUR E. Hem- 
ING AND Tuomas L. FLANAGAN (introduced by 
Epwin J. Freuuows). Research Div., Smith, 
Kline and French Labs., Philadelphia, Pa. 

On the basis of indirect evidence it has been 
suggested that cation exchange resins bind sodium 
high in the G, I. tract and carry it out in the stool, 
thereby preventing the absorption of dietary 
sodium (McCugesney AND McAuuirr. Am. J. 
Physiol. 160: 264, 1905). In the present in vitro 
studies on capacity, Amberlite XE-96, a poly- 
carboxylic cation exchange resin, was buffered at 
pu’s from 2-8. It was found that the binding capac- 
ity was negligible below pH 4 and that it was 
probably insignificant in sodium removal below 
pH 5. Its increased capacity at higher pn’s sug- 
gested that binding of dietary sodium might be 
very small. This assumption was confirmed by in 
vivo studies in dogs which demonstrated that this 
resin did not bind any significant amount of so- 
dium in the stomach nor in the first 3 feet of the 
intestine. In fact, cations (potassium) bound to 
the resin when ingested were released by the acid 
in the stomach and not recombined in the intes- 
tine. This would indicate that the sodium which 
the carboxylic type resin carried out in the stool 
was removed from intestinal secretions rather 
than from dietary sources. Results of in vitro 
studies of the capacity of a sulfonic type resin 
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(Dowex 50) were consistent with the idea that 
binding of dietary sodium may occur in the stom- 
ach with this type of resin. 


Effects of atropine on intestine of the dog before 
and after denervation. L. C. HENpDERsHoT,* G. 
W. Gray,* R. M. Wurrrock* anp M. H. SEr- 
vers. Dept. of Pharmacology, Univ. of Michigan, 
Ann Arbor. 

Experiments reported previously (Federation 
Proc., March, 1950) indicated that denervation of 
the intestine prolonged the inhibitory action of 
atropine. The following confirmatory observations 
have resulted from an extension of these studies. 
Before instituting the experiments described be- 
low, it was confirmed acutely that the lower bowel 
is stimulated markedly by electrical excitation of 
the pelvic and vagus nerves. Trained, unanes- 
thetized animals with artificial openings into the 
terminal ileum, proximal colon, and distal colon 
were used. Intestinal motility was recorded on 
kymograph paper using the balloon-air-bromo- 
form manometer method. The duration of inhibi- 
tion of the intestine following an intravenous in- 
jection of atropine was studied before and after 
various denervation procedures. Parasympathetic 
denervation of the lower bowel does not modify 
significantly normal motility patterns but does 
change greatly the response to drugs. Transthor- 
acic vagotomy or sacral parasympathectomy pro- 
long the duration of atropine inhibition in the 
lower bowel by 27-72%, whereas both procedures 
in combination effect a prolongation of 118-141%. 
The prolongation of the atropine effect is greatest 
in the distal colon following sacral parasympa- 
thectomy, while vagotomy produces its greatest 
effect in the terminal ileum. One month after 
lumbar cord section the duration of atropine in- 
hibition of the colon is decreased. Section of the 
aortic plexus appears to produce effects compar- 
able to vagotomy. 


Pharmacologic studies with (2-Phenyl-2-chloro) 
ethylmethylbenzylamine in animals and man. 
F. G. Henperson, D. Prerz,* K. G. Kout- 
STAEDT* AND K. K. CueEn. Lilly Research Labs., 
Indianapolis, Ind. 

A series of 2-Aryl-2-chlorethyl dialkylamines 
were studied for their adrenergic-blocking effect. 
Each compound investigated showed some ac- 
tivity when administered by vein. One of this 
series, (2-Phenyl-2-chloro) ethylmethylbenzyl- 
amine hydrochloride (compound 08353), was a po- 
tent epinephrine-reversal agent by the intra- 
venous route and was also effective by mouth 
when administered to dogs. In cats an intravenous 
dose of 1.0 mg/kg. reversed the pressor response 
to 2.5 ug/kg. of epinephrine hydrochloride. Orally, 
doses of 200-300 mg. 3 times a day reversed the 
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pressor response to epinephrine in the dog. Since 
this compound was tolerated orally by animals, 
preliminary studies were earried out in 8 human 
subjects. Compound 08353 was given in doses of 
200-300 mg. after each meal. Maximum doses pro- 
duced some nausea and vomiting. In 6 subjects 
blood pressure studies were made following in- 
travenous injection of epinephrine hydrochloride. 
Five of the 6 subjects showed a decrease in the 
pressor response to epinephrine hydrochloride fol- 
lowing oral administration of compound 08353. 


Effect of vasomotor drugs on flicker fusion fre- 
quency. CHARLES D. HENDLEy (introduced by 
Donatp SLAuGHTER). Dept. of Physiology and 
Pharmacology, Univ. of South Dakota, Vermillion. 
Krasno and Ivy (Circulation 1: 1267, 1950) have 

used the effect of nitroglycerin on the flicker fusion 

frequency (c.f.f.) as a diagnostic aid in cardio- 
vascular disorders. They found that nitroglycerin 
lowered the c.f.f. in normals, but raised it in per- 
sons with vasospastic tendencies. The present 
study was undertaken to elucidate the mechanism 
of these changes. The Krasno-Ivy flicker ‘photom- 
eter’ was used. A drop in c.f.f. of about 1.6 
cycles/second was found in normal young males 
following administration of 0.43 or 0.65 mg. of 
nitroglycerin. 0.32 mg. gave a somewhat smailer 
drop, and 0.16 mg. had no effect. Placing the sub- 
ject in a recumbent position did not alter the re- 
sult, indicating that the change in c.f.f. is not due 
simply to the effect of gravity on retinal blood 
supply. Vasopressin (5-12 pressor U, intramuscu- 
larly) also lowered the c.f.f. by 2 cycles/second or 
more. Epinephrine (0.3 and 0.4 mg., intramuscu- 
larly) lowered the c.f.f. by a mean of 1.6 cycles/ 
second. Changes in blood pressure with both of 
these drugs were minimal. When small doses of 
nitroglycerin (0.16 or 0.32 mg.) were given while 
the c.f.f. was lowered by vasopressin or epineph- 
rine, the c.f.f. promptly rose to normal in 2-6 
minutes whereas recovery took one-half to 1 hour 
if the vasodilator were not given. The results of 
all these observations are consistent with the view 
that small vasomotor changes in the retina, either 
in the direction of dilation or of contriction, cause 
a small but measurable impairment in visual func- 
tion as measured by the c.f.f. 


Barbiturate antagonism of antihistaminic over- 
dosage. Wooprow C. HEeRBERT* AND E, LEONG 
Way. Div. of Pharmacology and Experimental 
Therapeutics, School of Medicine, and College of 
Pharmacy, Univ. of California, San Francisco. 
Inasmuch as the toxic effects of the antihist- 

aminics are convulsive in nature, it was felt pru- 

dent to determine whether or not a central nervous 
system depressant would antagonize these actions. 
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White mice of both sexes weighing from 15-25 gm. 
were used as laboratory animals. Intraperitoneal 
LDs,'s were determined on 4 antihistaminic drugs: 
diphenhydramine (Benadryl), phenindamine (The- 
phorin), tripelennamine (Pyribenzamine), and 
chlorprophenpyridamine (Chlor-trimeton). These 
results were compared with LDso’s obtained on the 
same drugs after having previously injected the 
animals with 30 mg/kg. of sodium pentobarbital 
intraperitoneally. The LDso.8 of 3 of the 4 drugs 
tested were increased 1.4-1.8 times by the use of 
the barbiturate. Sodium pentobarbital had no 
effects upon the LDso of chlorprophenpyridamine 
(Chlor-trimeton); however, the onset of death of 
the animals was appreciably delayed. Observation 
of the animals during the experiment indicated 
that the convulsions resulting from the adminis- 
tration of antihistaminics, while not completely 
aborted, were less severe when preceded by the 
barbiturate. 


Curare compounds. IX. Curariform activity of 
Calabash-toxiferin I chloride. D. A. Herrine* 
AND Davip F. Marsn. Dept. of Pharmacology, 
West Virginia Univ. School of Medicine, Morgan- 
town. 

Schmid and Karrer have isolated several alka- 
loids from gourd curare of the Middle Orinoco 
region. Little investigation of their pharmaco- 
logical activity has been made. We have investi- 
gated the activity of a sample of Calabash-toxif- 
erin I chloride, C2oH2,O0N:Cl, generously pro- 
vided by P. Karrer of Zurich. This material is 
similar or identical with Toxiferin isolated from 
Strychnos toxifera bark by H. Wieland. Head drop 
lasting 3-7 minutes occurs in rabbits that receive 
5.1-5.5 pg/kg. (1.4 X 10°° m/kg.) intravenously. 
The cross-over doses of d-tubocurarine chloride 
and d-O-methyltubocurarine iodide to produce 
similar effects in these same rabbits are 145-155 
ug. and 16-18 ug/kg., respectively. Complete paral- 
ysis of the respiratory muscles occurs with doses 
of 7-8 ug/kg. Some preliminary respiratory stimu- 
lation was observed but there were no other ob- 
vious side effects with the head drop doses. Intra- 
peritoneal injection of 11 yg/kg. in white mice 
produces inability to cling on an inclined screen 
in 60% of the animals. The bso is 15-17 ug/kg. 
Doses of 15 ug/kg. in the barbitalized cat which 
produce abolition of gastrocnemius muscle re- 
sponse do not markedly change the blood pressure 
or pulse rate. Head drop occurs in dogs that re- 
ceive 4.9-5.4 wg/kg. intravenously. The onset is 
slower and the effects are more prolonged than 
with d-tubocurarine. There is no nausea, vomiting, 
or apparent loss of consciousness. On either a 
molecular basis or a weight basis, this material is 
apparently the most potent naturally occurring 
curariform agent known. 
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Effects of anxiety and morphine on discrimination 
of painful stimuli. H. E. Hiiti,* C. H. Korner- 
sky,* H. G. FLanary* aNp ABRAHAM WIKLER. 
Natl. Inst. of Mental Health, Natl. Insts. of 
Health, Research Branch, U. S. Public Health 
Service Hospital, Lexington, Ky. 

The effects of subcutaneous injection of 15 mg. 
of morphine on the ability of subjects (post-ad- 
dicts) to estimate intensity of pain were studied 
under two conditions: a) proceeding with the ex- 
periment without familiarizing the subjects with 
the potentially fear-inspiring experimental situ- 
ation; b) preceding experimentation with reas- 
surance, demonstrations and explanations de- 
signed to allay apprehension and also permitting 
the subject to administer the stimuli to himself. 
Under all conditions, 15 electric shock stimuli of 
standard strength, followed one hour later by 6 
successive series of stimuli of variable strength 
were delivered to one hand of each subject, who 
was required to state whether the shocks were 
stronger or weaker than the standard. Under 
condition a the subjects tended to overestimate the 
intensity of applied shocks, and this error was 
reduced by morphine. Under condition b overes- 
timation of the intensity of applied shocks was 
less, and morphine had no significant effect there- 
on. Tentative conclusions are drawn that 1) an- 
xiety sensitizes the organism to stimuli that have 
particular values; 2) morphine does not materially 
alter the differential perception threshold for elec- 
tric shock stimuli when anxiety has been dissi- 
pated; 3) morphine reduces anxiety related to 
pain; 4) the possible influence of anxiety upon 
sensory thresholds should be taken into account 
in investigations of this type. The validity of 
these conclusions is being tested by further ex- 
perimentation. 


Influence of low oxygen tension and lowered glu- 
cose levels on uterine activity. James G. 
HiLtTon* AnD Rosert A. Woopsury. Div. of 
Pharmacology, Univ. of Tennessee Med. Units, 
Memphis. 

These studies on the isolated rabbit uterus were 
conducted after the animal had received 10 mg. 
of diethylstilbestrol daily for 7 days. Each uterine 
horn was divided into 4 equal portions and each 
portion was suspended in Tyrodes solution while 
the oxygen and glucose contents were varied. A 
reduced response to oxytocic agents was observed 
with low oxygen and low glucose levels. This re- 
duction was more marked in the environment of 
low glucose. Incomplete relaxation also occurred 
in the low glucose environment. The relationship 
of these observations to the high uterine tone pres- 
ent in patients with dystocia dystrophy will be 
discussed. (Supported by a U. 8S. Public Health 
Service Research Grant.) 
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Depression of transmission through sympathetic 
ganglia produced by inhalation anesthetic 
agents. Duncan A. HoLapay AND Martin G. 
LARRABEE (introduced by E. M. Papprr). Dept. 
of Anesthesia, Columbia-Presbyterian Med. 
Center, New York City, and Dept. of Biophysics, 
Johns Hopkins Univ. and Hosp., Baltimore, Md. 
The effect of the various planes of surgical anes- 

thesia, as produced by di-ethyl ether and chlo- 
roform, on transmission through sympathetic 
ganglia has been tested in the cat. Condenser 
discharge shocks were delivered to the distal 
stumps of severed preganglionic fibers, and the 
postganglionic action potentials from the in situ 
superior cervical ganglion were amplified and pro- 
jected onto a cathode ray oscilloscope. Responses 
to maximal preganglionic volleys at frequencies 
greater than 18 per second were depressed roughly 
proportional to the depth of anesthesia in every 
case. Responses to single maximal volleys and in- 
frequently repeated volleys were depressed signifi- 
cantly in 3 out of 5 animals tested. Studies with 
graded strengths of stimuli revealed different 
groups of fibers to have different sensitivities to 
blockade by the anesthetic agents. Ether and 
chloroform seemed to be equally effective in pro- 
ducing blockade. Preliminary tests suggested that 
the barbiturates were less effective. 


Immunological studies on a highly purified cholin- 
esterase. W. C. HoLuanp (introduced by Mar- 
GARET E. Greic). Dept. of Pharmacology, 
Vanderbilt Univ. School of Medicine, Nashville, 
Tenn. 

We have previously found that by inhibiting 
cholinesterase activity of erythrocytes by certain 
drugs, one can produce an increase in hemolysis. 
We therefore decided to prepare a specific anti- 
body for cholinesterase and study its effects on 
hemolysis and cholinesterase activity. Seven male 
rabbits were immunized with a highly purified 
preparation of beef erythrocyte cholinesterase ob- 
tained from Winthrop-Stearns, Inc., the total dose 
being between 30 and 50 mg. The serum of rabbits 
immunized with the enzyme preparation was found 
to contain a relatively high titre of immune he- 
molysin (1-500—1-800). This serum, when fresh, 
also inhibited cholinesterase by 40-60%. The 
heated antiserum (56° for 30 minutes) showed 
much less inhibitory activity of cholinesterase 
and caused less hemolysis of beef erythrocytes. 
Both the hemolytic activity and the cholines- 
terase inhibitory effect of the heated serum could 
be restored by addition of fresh guinea pig serum. 
Under our experimental conditions there was a 
close correlation between hemolysis of beef eryth- 
rocytes and inhibition of cholinesterase activity 
by the immune serum. The greater the degree of 
cholinesterase inhibition the greater the hemoly- 
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sis. The correlation between hemolysis and cholin. 
esterase inhibitory action of serum resembled the 
similar correlation of these effects found with 
physostigmine. Experiments reported suggest that 
in the case of beef erythrocytes cholinesterase may 
be the antigen present in red cell stroma which 
stimulates the production of hemolysins when 
rabbits are immunized w th stroma or fractions 
thereof. 


Aryl triiodo alkanoic acid derivatives as chole. 
cystographic media. James O. Hoppe anp §, 
ARCHER. * Sterling-Winthrop Research Inst., Rens- 
selaer, N. Y. 
Soft tissue structures such as the gallb!addder 

are not visible on the ordinary roentgenogran. 

The gallbladder can be visualized by means of 

radiopaque substances which upon oral adminis- 

tration are absorbed and selectively excreted into 

the bile. The cholecystographic properties of a 

series of a-(3-amino-2,4,6-triiodobenzy])-alkan- 

oic acid derivatives were studied by means of 4 

test procedure using cats. Comparative data were 

obtained on iodoalphionic acid and certain re- 
lated diiodo compounds. It was observed that 
optimum visualization of the cat gallbladder was 
obtained when the number of carbon atoms in the 
alkanoic acid side chain approached five, whereas 
with the diiodo series, peak visualization occurred 
as the number of carbon atoms in the side chain 
approached seven. The most effective compound 
in this series in respect to gallbladder visualiza- 
tion in cats and acute oral toxicity in mice was 
3-(3-amino-2 ,4,6-triiodopheny]) -2-ethylpropanoic 
acid (WIN 2011). In comparison with iodoalph- 
ionic acid upon oral administration to cats ata 

dose of 100 mg/kg., WIN 2011 was found to be 14 

times as effective in visualizing the gallbladder. 

The acute oral LDs9 for WIN 2011 in mice was 16 

gm/kg. compared with 3.8 gm/kg. for iodoalphi- 

onic acid. Repeated oral doses of 2 mg/kg. of WIN 

2011 were tolerated without evidence of gastro- 

intestinal irritation or impairment of liver or 

kidney function in dogs. 


Oxygen removal, oxygen consumption and ventila- 
tion in normal and cardiac male subjects, during 
the basal state and the first minute recovery 
from a standard exercise. Joun B. JoHNsON,’ 
Epwarp H. Haie* anp EvuGene CLARKE’ 
(introduced by A. H. Matoney). Cardio-Vas- 
cular Research Lab. of Howard Univ. College of 
Medicine, and Freedmen’s Hospital, Washington, 
D. C. 

A study of oxygen removal, oxygen consumption 
and ventilation per minute/B.S.A.M.? was made 
in normal and cardiac subjects in the basal state 
and during each of the first 4 minutes following 
exercise. The exercise consisted of having the sub- 
ject stand from the sitting position 20 times in ! 





Mar 


mint 
usin; 
card 
troc: 
capa 
subj: 
first 
meal 
142 | 
first 
vent 
both 
vent 
liter: 
meal 
peric 
tivel 


zme 10 


holin. 
ed the 
with 
t that 
@ may 
which 
when 
ctions 


hole. 
ND §, 
Rens. 


ddder 
gram, 
ns of 
ninis- 
1 into 
of a 
Ikan- 
; of a 
were 
n re- 
that 
r was 
n the 
ereas 
irred 
shain 
ound 
liza- 
. was 
inoic 
alph- 
ata 
e 14 
Ider. 
as 16 
|phi- 
WIN 
3tro- 
r or 


tila- 
ring 
very 
oN," 
-KE* 
Vas- 
e of 


ton, 


tion 
ade 
tate 
ving 
sub- 
in 1 


March 1961 


minute. Expired air was analyzed in duplicate 
using a Scholander gas analyzer. Normal and 
cardiac subjects were evaluated clinically by elec- 
trocardiogram, cardiac surface area and vital 
capacity. The basal oxygen consumption in normal 
subjects was 123 + 12 cc. and 417 cc. during the 
first minute recovery. In cardiac subjects, the 
mean oxygen consumption in the basal period was 
142 cc. but was the same as the normals in the 
first minute recovery period (412 cc.). Hyper- 
ventilation was present in cardiac subjects during 
both the basal and recovery periods. The basal 
ventilation in normal subjects was 2.81 + 0.5 
liters, first minute recovery 7.42 + 1.29 liters. The 
mean ventilation for cardiacs in corresponding 
periods was 5.70 liters and 10.72 liters, respec- 
tively. The basal oxygen removal in normal sub- 
jects expressed in cc. per liter ventilation was 44.3 
+4 and 56.9 + 6 during the first minute recovery. 
The corresponding mean values in cardiacs was 
26.0 ce. or 59% of normal and 38.9 or 68% normal. 
This study appears to provide an accurate tech- 
nique in assessing cardiac insufficiency. 


Acetylation of sulfanilamide in fluoroacetate- 
poisoned rats. LiNARES B. JoHNSON* AND May- 
nARD B. CHENOWETH. Dept. of Pharmacology, 
Univ. of Michigan, Ann Arbor. : 
Sprague-Dawley rats were injected intraperi- 

toneally with a total of 225 mg/kg. of sulfanil- 
amide in 3 equally divided doses at hourly inter- 
vals. Urine was collected for 23 hours from groups 
of 3 rats each. The urinary excretion of free sulf- 
anilam‘de and total sulfanilamide after acid hy- 
drolysis was determined by the method of Bratton 
and Marshall (J. Biol. Chem. 128: 537, 1939). The 
difference was taken to be the amount of acetyl- 
ated sulfanilamide excreted. Rats injected with 
sodium fluoroacetate (1 mg/kg., an approximate 
LDs) received the same sulfanilamide treatment 
beginning 1 hour after the administration of the 
poison. Acetylation of sulfanilamide was increased 
by 18% (P = .01) in animals receiving fluoroace- 
tate; no significant difference in total sulfanil- 
amide excretion between the control and poisoned 
animals was noted. At larger doses of fluoroace- 
tate the higher mortality and the anuria in surviv- 
ing animals prevented the determination of ace- 
tylation rate. Comparison of other mono-fluoro- 
acids and their effects upon acetylation in this and 
other species will be reported. In addition, the 
effect of acetyl-precursors on these phenomena 
will be discussed. 


Diurnal variations of renal function in cirrhosis. 
RicHarp A. Jones,* Geratp O. McDona.p,* 
E. E. Bonp* anv Jutes H. Last. Dept. of Ex- 
perimental Medicine, Northwestern Univ. Med. 
School and Veterans Administration Hosp., 
Hines, Ill. 
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Diurnal rhythm in renal excretion of water and 
electrolytes has been previously noted by many 
investigators. Quantitative renal function tests 
were made in a series of 6 cases of cirrhosis with 
ascites to determine the pattern of diurnal rhythm 
in this type of peripheral edema. Concurrently 
with a 24-hour clearance period, short periods 
were run between 8-12 a.m., and compared with 
those run between 12-4 a.m. at night. The patients 
studied in this small series showed a reversal of 
normal diurnal rhythm in that nocturnal inulin 
clearances (GFR) were consistently greater than 
daytime values (mean diff = 20.3 cc/minute, P 
< 0.01). The reversal in diurnal GFR pattern in 
this series of cirrhotics is similar to that reported 
in cardiacs. GFR values were within normal limits. 
In contrast to cardiacs, cirrhotics demonstrated a 
decrease in nocturnal urine flow and a correspond- 
ing increase in inulin U/P ratios. Cirrhotics were 
thus able to concentrate their nocturnal urine flow 
in a normal manner, despite the increase in filtra- 
tion rate. The rise in nocturnal inulin U/P ratios 
in the face of increases in filtration rates would 
speak for an increase in distal tubular resorption of 
water during sleep. Inulin U/P ratios in cirrhotics 
(81.3 + 12.8) were not significantly higher than 
those obtained in normal men. The data also em- 
phasized the need to study renal function over 
24-hour periods. Twenty-four-hour inulin U/P 
ratios were significantly higher than similar U/P 
ratios obtained from either day or night spot 
periods of 20-30 minutes duration. Twenty-four- 
hour GFR values corresponded more closely to 
those obtained during nocturnal spot periods than 
those run during the day. 


A metabolite of pamaquine from chickens. Ep- 
WARD S. JOSEPHSON, JOSEPH GREENBERG, D. 
JANE Taytor AND H. L. Bamr (introduced by 
N. B. Eppy). Natl. Insts. of Health, Natl. Micro- 
biological Inst., Bethesda, Md. and Malaria Inst. 
of India, Delhi. 

A 5,6-quinolinequinone has been isolated from 
chickens following pamaquine administration. The 
crystalline dipicrate salt of the quinoxaline deriv- 
ative of this metabolite has been obtained through 
interaction of this quinone with o-phenylenedi- 
amine. A single oral dose of pamaquine naphtho- 
ate, equivalent to 6 mg. base/kg. body weight, 
was administered to chickens. Droppings, col- 
lected over 24 hours, were adjusted to pu 8.9 with 
sodium acetate and the metabolite was extracted 
with ethylene dichloride. The quinone was then 
concentrated into a small volume of 1 N HCl and 
treated for 24 hours with o-phenylenediamine to 
form a quinoxaline. The quinoxaline was partially 
purified by chromatography on a cellulose column. 
A minute quantity of a dipicrate salt of this quin- 
oxaline was obtained (m.p. 190-195° C.), which is 
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being further purified. 8-(diethylamino-1-methyl- 
butylamino)-5,6-quinolinequinone (I) was con- 
verted into a crystalline quinoxaline dipicrate 
(m.p. 202°C.) by Drs. R. E. Elderfield and E. 
Werble of Columbia University. Ultraviolet ab- 
sorption spectra, antimalarial activity in vitro and 
methemoglobin producing properties of our quin- 
olinequinone are almost identical with those of 
the synthetic product I. Physical properties of our 
quinoxaline dipicrate also suggest that one of the 
metabolic products of pamaquine is a quinoline- 
quinone of type I. 


Identity of procainesterase and pseudo-cholin- 
esterase. WERNER Katow (introduced by Car. 
F. Scumipt). Lab. of Pharmacology, Univ. of 
Pennsylvania, Philadelphia. 

Ultraviolet spectrophotometry was applied as 
a means of studying the hydrolysis of procaine 
and benzoylcholine by human serum esterase. 
Competition of both substrates for one esterase 
could be directly demonstrated by observing sepa- 
rately their fate at 300 and 235 mu. Both are com- 
petitive inhibitors for each other as also revealed 
by standard mathematical analysis of the hy- 
dro'ysis curves. Inhibition by procaine of the 
hydrolysis of acetylcholine by serum esterase is 
already known. A corresponding competitive in- 
hibition of procaine hydrolysis by means of ace- 
tylcholine is demonstrated in this study. Purified 
pseudo-cholinesterase (Harvard serum fraction 
IV-6-3, Cohn and co-workers) also attacks pro- 
caine, and all relations concerning reaction rates 
and competition between the different substrates 
are the same as with crude esterase preparations. 
During procaine hydrolysis, one molecule of pro- 
caine is attached to an enzyme center per unit of 
time. The dissociation constant (Michaelis con- 
stant) for this enzyme-substrate complex is 
5.5-10-°m at px 7.4 and 32 C. If a second procaine 
molecule enters this complex (K: = 2.2-10-‘m), the 
esterase activity is inhibited. The interaction be- 
tween procaine and pseudo-cholinesterase is of 
neuro-physiological importance, since this enzyme 
has been demonstrated in cells of the sensory 
nervous system (Koelle). The identity of serum 
‘procainesterase’ and ‘pseudo-cholinesterase’ may 
facilitate the study of this enzyme in liver diseases 
due to the simplicity of direct spectrophotometry 
with procaine as a substrate. The method can be 
adapted to studies on many aromatic esters. 


Relation of mono-fluoro fatty acids to citrate 
levels in intact animals. ALEXANDER KANDEL,* 
LinaREs B. JoHNSON* AND MayNarp B. CHENO- 
wETH. Dept. of Pharmacology, Univ. of Michigan, 
Ann Arbor. 

Experiments with dogs, rabbits and rats indi- 
cate that accumulation of citrate may be con- 
sidered an index of poisoning, but not necessarily 
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the cause of death following administration of 
omega-monofluoro fatty acids. Increased citrate 
levels in brain may or may not be accompanied 
by convulsive death in either rats or dogs. On the 
other hand, convulsions, particularly those in. 
duced by methyl 4-fluorobutyrate, occur at brain 
citrate levels which are in the range of control 
levels. Essentially normal brain citrate levels were 
obtained in dogs partially protected by the in. 
duction of anemic anoxia with p-aminoaceto. 
phenone prior to the administration of the fluoro 
compounds, yet convulsions have occurred. Rab. 
bits treated with fluoroacetate have high citrate 
concentrations in the heart muscle, and poisoning 
terminates in ventricular fibrillation. Those 
treated with methyl 4-fluorobutyrate have as high 
citrate levels in heart muscle as those poisoned 
with fluoroacetate, although death appears to re- 
sult from cardiac failure, not fibrillation. Rats 
show little correlation between citrate accumula. 
tion in brain and toxic manifestations resulting 
from the administration of the fluoro compounds. 
It is probable that the factors responsible for the 
accumulation of citrate in fluoro-fatty acid poi- 
soned animals are not the identical factors respon- 
sible for production of symptoms of poisoning and 
death. 


Effects of parpanit on sympathetic ganglia. ALEx- 
ANDER G. Karczmar,* Dona.p F. BoapaNsk!* 
AND Tueopore Koppanyi. Dept. of Pharmacol- 
ogy, Georgetown Univ. School of Medicine, Wash- 
ington, D.C. 

The ganglionic depressant effects of parpanit 
HCl were tested in nembutalized atropinized dogs. 
Under these conditions 10 mg/kg. of parpanit pro- 
duced, on slow i.v. administration, a temporary 
fall of blood pressure and a more prolonged cardiac 
slowing not reversed by even 30 mg/kg. of atro- 
pine. Larger doses caused prolonged hypotension 
but only toxic doses (30-40 mg/kg.) had effect on 
respiration. The ganglionic activity was tested 
prior to administration of parpanit, by recording 
pressor responses to acetylcholine, nicotine and 
to stimulation of the cervical sympathetic. 10 
mg/kg. of parpanit converted acetylcholine pres- 
sor effects into depressor responses (cf. KarczMak 
AND Koppanyt. J. Pharmacol. Exper. & Therap. 
98, 17, 1950) and partially inhibited pressor effects 
of cervical sympathetic and of nicotine for about 
20 minutes. A complete and somewhat more pro- 
longed ganglionic block resulted from larger doses. 
Physostigmine and TEPP deblocked only to 4 
very limited extent the partially or completly in- 
hibited ganglia. In all cases physostigmine po- 
tentiated the cardiac slowing by parpanit and 
caused respiratory depression. Death resulted in 
eserinized (2-5 mg/kg.) animals with as little a8 
10 mg/kg. of parpanit and could not be prevented 
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by artificial respiration. Ganglionic depressant 
effects of parpanit are thus characterized by their 
short duration and differ from those of other gan- 
glionic blocking agents in being little antagonized 
by anticholinesterases. 


Respiratory effects of some new analgesics. 
Artuur 8. Keats,* anp Henry K. BEECHER. 
Anesthesia Lab. of Harvard Med. School at Mass- 
achusetts General Hosp., Boston. 

Each of 15 normal men received the following 
drugs: saline (1.0 cc.), sodium pentobarbital (200 
mg/70 kg. intramuscularly), morphine sulfate 
(10 mg/70 kg.), 1-iso-methadone (10 mg/70 kg.), 
dl-4,4-diphenyl-6-morpholinoheptanone-3-hydro- 
chloride (Heptazone) (60 mg/70 kg.), 6-methyl- 
dihydromorphine (30 mg/70 kg.), methyl-dihydro- 
morphinone hydrochloride (Metopon) (3 mg/70 
kg.). Each agent was administered subcutaneously 
on separate occasions. Except for saline and pen- 
tobarbital, these doses had been previously de- 
termined to be equivalent analgesic doses. The 
following measurements were made: resting min- 
ute volume and respiratory rate, minute volume 
and rate response to inhalation of 5% carbon diox- 
ide in oxygen. This dose of pentobarbital de- 
pressed respiratory function only slightly -when 
compared with saline. Morphine significantly de- 
pressed all functions measured except the rate 
response to carbon dioxide. The depression from 
the other 4 narcotics was similar in degree to mor- 
phine. No differences in any measurement were 
revealed by analysis of variance of the data of 
the 5 morphine-like drugs. The average values (in 
%) for pentobarbital and morphine, respectively, 
are (100 is the effect of saline): resting minute 
volume 98.1 and 87.2, resting respiratory rate 
98.1 and 87.7, minute volume response to carbon 
dioxide 104.6 and 85.5, rate response to carbon 
dioxide 99.2 and 94.7. The question of an inherent 
relationship between analgesic action and respir- 
atory depression will be discussed. 


Tetraethylammonium ion and cholinesterase ac- 
tivity. C. J. KeNsLER AND R. W. Exsner.* Dept. 
of Pharmacology, Cornell Univ., New York City. 
Several of the pharmacological actions of large 

amounts of tetraethylammonium ion (TEA) would 

be explainable if TEA possessed a weak anticho- 
linesterase activity. However, Barlow and Ing 

(Brit. J. Pharmacol. 3: 298, 1948) did not observe 

any inhibition of horse serum cholinesterase by 

TEA in a concentration of 0.0003 m. In the present 

study the effect of TEA on cholinesterase activity 

from different sources and with various substrate 
concentrations was examined. TEA in concentra- 
tion of 0.001 m and higher was found to inhibit 
human serum and rat brain cholinesterase ac- 
tivity when low substrate concentrations (ca. 
0.001 m) of acetylcholine were employed. With 
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high substrate concentrations (0.015 m), serum 
cholinesterase activity was not significantly in- 
hibited and brain cholinesterase activity was in- 
creased. A study of the substrate concentration- 
activity relationship of serum cholinesterase in the 
presence of TEA (0.006 m) proved that the TEA 
inhibition was a competitive one. A study of the 
substrate concentration-activity relationship of 
brain cholinesterase showed that TEA (0.006 m) 
inhibited activity with substrate concentrations 
up to, and slightly higher, than that giving op- 
timal velocity (0.0025 m) and increased activity at 
higher substrate concentrations. A similar pattern 
was found using human erythrocyte cholinester- 
ase. The accelerating action of TEA is attrib- 
uted to a competition between-TEA and acetyl- 
choline for the centers of the enzyme with 
which excess acetylcholine combines to produce 
the phenomena known as substrate inhibition. 
Experiments with hexamethonium ion, also a 
weak inhibitor of cholinesterase activity, have 
yielded similar results. 


Sodium concentration and action of cocaine and 
d-tubocurarine on rat diaphragm preparation. 
C. J. Kenster anp Donato NussBAUMER.* 
Dept. of Pharmacology, Cornell Univ. Med. Col- 
lege, New York City. 

Lowering the sodium concentration of Tyrode’s 
solution with replacement by sucrose has been ob- 
served (KENSLER AND VAUGHN WILLIAMs. J. 
Pharmacol. & Exper. Therap. 101: 1951) to render 
the rat diaphragm preparation, stimulated 
through its nerve, more susceptible to the blocking 
action of compounds possessing local anesthetic 
properties. In the present study, low sodium con- 
centrations were found to increase the blocking 
action of cocaine and d-tubocurarine chloride 
(DTC). Attempts to establish a quantitative re- 
lationship for this antagonism between sodium 
and the blocking action of cocaine, procaine or 
DTC were not successful due to the fact that the 
action of these compounds was not readily re- 
versible in the low sodium solutions. DTC is also 
antagonized in this preparation by potassium. 
(QUILLIAM AND Taytor. Nature 160: 603, 1947) and 
by calcium (KeNsuER. Federation Proc. 8: 307, 
1949). The blocking action of amylocaine is in- 
creased in potassium free solutions (PECZENEK 
AND WEstT. Nature 164: 354, 1949). As Farr anp 
Katz (J. Physiol. 111: 46, 1950) have presented 
evidence indicating that the amount of acetyl- 
choline released at nerve endings is reduced in 
low sodium solutions and as Harvey found a simi- 
lar failure in low calcium solutions, decreased ace- 
tylcholine liberation is probably an important 
factor in the increased sensitivity when sodium or 
calcium is low. Potassium low solutions were 
found to increase the concentration (from 0.024—- 
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0.033 m) of sodium required for a minimal response 
of the rat diaphragm to nerve stimulation. 


Experimental tolerance to hyperglycemia pro- 
duced in rabbits by analgesic compounds. K. 
K. Kimura, B. DeBoer, L. Watts* anv E. 
Keita.* Dept. of Pharmacology, Saint Louis Univ. 
School of Medicine, Saint Louis, Mo. 

It was shown in a previous report (Second Fall 
Meeting, A.S.P. & E.T., Boston, Nov. 13-15, 
1950) that intravenous injections of Nisentil, 
Dromoran, Morphine and Methadone produce 
significant hyperglycemia with peak increases of 
50-77% over contral levels. The present report is 
on the production of tolerance to the hypergly- 
cemic responses produced by the above anal- 
gesics. All drugs were injected in the marginal ear 
veins of albino rabbits daily for 9 weeks with the 
following dosages (mg/kg.): Nisentil 5, Dromoran 
2, Morphine 5, and Methadone 2. Control injec- 
tions were made with normal saline solution and 
barbital sodium 150 mg/kg. or pentobarbital so- 
dium 20 mg/kg. Blood sugar determinations on 
venous blood were made weekly using the Som- 
ogyi-Nelson colorimetric method. Blood samples 
were taken before, and 3, 1, 3, and 6 hours after 
the injections of drugs. Saline produced no signifi- 
cant blood sugar changes. Hyperglycemic re- 
sponses to the first injection of analgesic 
compounds were used as basal levels of hyper- 
glycemia. Subsequent weekly blood sugar determ- 
inations indicated production of tolerance to the 
respective drugs in the order of activity: Mor- 
phine > Dromoran > Methadone > Nisentil. The 
significance of the results of the experiment will 
be discussed. 


Factors in epinephrine ‘reversal.’ THEopore O. 
Kine (introduced by T. Koppanyr). Univ. of 
Wyoming College of Pharmacy, Laramie. 

In earlier experiments (T. O. Kine anp T. 
Koppanyi. J. Am. Pharm. Assoc.) it was demon- 
strated that ergotamine tartrate (0.05 mg/kg.) was 
capable of reversing the effects of various adren- 
ergic blocking agents. Subsequent experiments 
have shown that this ‘anti-adrenolytic’ effect of 
ergotamine can be modified in several ways: /) 
By administration of supra-blocking doses of the 
adrenolytic agent. 2) By administration of ephed- 
rine sulfate (1-2 mg/kg.). 3) By administration 
of cocaine hydrochloride (10 mg/kg.). 1), 2), and 
8 will each reduce or completely block the effects 
of ergotamine in reversing dibenzamine blockade 
of epinephrine pressor effects. In addition, they 
will prevent ergotamine reversal of the depressor 
effects of N-isopropylarternol hydrochloride. The 
close pharmacological interrelationship of cocaine, 
ergotamine, and ephedrine have been noted with 
respect to the following phenomena: /) Small 


FEDERATION PROCEEDINGS 


Volume 10 


doses of all three compounds sensitize the pressor 
effects of epinephrine and arterenol. 2) Cocaine 
and ephedrine sensitize the vasodepressor effects 
of N-isopropylarterenol. 3) Ergotamine tartrate 
(0.05 mg/kg.) reverses the vasodepressor effects 
of N-isopropylarterenol. Combined administration 
of cocaine hydrochloride (10 mg/kg.) and ephed- 
rine sulfate (2.0 mg/kg.) also often reverse these 
effects. 4) Ephedrine and cocaine are indepen. 
dently capable of antagonizing the anti-adrenoly- 
tic effects of ergotamine. 


Pharmacological effects of isoquinolinium com- 
pounds. THEeoporE O. Kina (introduced by T, 
Koppany1). Univ. of Wyoming College of Pharm- 
acy, Laramie. 

Pentamethylenebis (isoquinolinium bromide), 
decamethylenebis (isoquinolinium bromide), and 
p-xylylenebis (isoquinolinium bromide) were 
tested for their effectiveness in antagonizing the 
Straub phenomenon on the tails of morphinized 
mice. Only the p-xylylene derivative was effective. 
Intraperitoneal injection of 50 gamma of this 
compound completely abolished the tail reaction 
and the characteristic excitement produced by 
0.5 mg. of morphine sulfate in 20-gm. mice. Re- 
laxation of the tails occurred from 3-7 minutes 
following administration of the p-xylylene com- 
pound, and was comparable to the same effects 
produced by intraperitoneal injection of 3 gamma 
of d-tubocurarine chloride pentahydrate. The pen- 
tamethylene and decamethylene compounds were 
ineffective in combatting the morphine effects. 
Head drop in rabbits was produced by intravenous 
injection of 1.5 mg/kg. of the p-xylylene compound 
but could not be effected by doses as high as 20 
mg/kg. of the other two analogs. The margin of 
safety between the curarizing dose and the lethal 
dose is very narrow. Death occurred in rabbits 
within 15 seconds following intravenous adminis- 
tration of 2.0 mg/kg. The collapse of the animal 
appears to be nicotine-like in character rather 
than typically curariform. The ps0 in mice is 
approximately 5 mg/kg. A lethal dose could be 
successfully antagonized in both rabbits and mice 
by protection with 0.2 mg/kg. neostigmine sulfate 
administered immediately before or immediately 
after injection of the p-xylylene compound. The 
pentamethylene derivative is capable of poten- 
tiating the nicotinic rise in blood pressure 
produced by acetylcholine in atropinized nembu- 
talized dogs. When administered to mice poisoned 
by the p-xylylene analog (5 mg/kg.) the penta- 
methylene compound (5 mg/kg.) appeared to 
accelerate the lethal effect and effected no pro- 
tection. 


Effect of nitrites and nitrates on oxygen uptake of 
arterial tissue. M. Joyce Knapp,* C. JELLEFF 
Carr AND JoHN C. Krantz, Jr. Dept. of Phar- 
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macology, School of Medicine, Univ. of Maryland, 

Baltimore. 

The effect of nitrites and organic nitrates upon 
the respiration of the thoracic aorta of the rat has 
been studied to determine whether alteration of 
this phase of metabolism of smooth muscle is 
responsible for the vasodilating properties of these 
drugs. It has been previously shown that the 
organic nitrites and nitrates, acutely-acting drugs, 
interfere with the ATPase activity of arterial 
tissue, whereas sodium nitrite does not (KRANTz 
etal., 1950). Significant inhibition of oxygen con- 
sumption by sodium nitrite was found in this 
study, however, whereas sodium nitrate produced 
no apparent effect. The organic nitrites, octyl 
and amyl nitrite and the nitrates, glyceryl trini- 
trate and erythritol tetranitrate, did not signifi- 
cantly interfere with the oxygen uptake of arterial 
tissue. The relationship between ATPase inhibi- 
tion, oxygen uptake and vasodilatation produced 
by the drugs of the nitrite-nitrate series is dis- 
cussed. 


Adrenochrome redox system. GreorGE B. KoELLE 
AND JONAS S, FRIEDENWALD. Wilmer Inst., Johns 
Hopkins Univ. and Hosp., Baltimore, Md. 
Recent studies by J. Harley-Mason (J. Chem. 

Soc. p. 1276, 1950) of the reduction products of 

adrenochrome have been interpreted as indicating 

that in 0.275 m solution the compound exists as a 

awitterion p-quinoneimine, which on reduction to 

leukoadrenochrome takes up only one atom of 
hydrogen per molecule and undergoes irreversible 
dismutation. We have studied polarographically 
the reduction of 0.001 m solutions of px 6.0-8.0 
at 3°C. by hydrogen-platinized asbestos, and have 
measured the hydrogen-uptake in the Warburg 
apparatus at the same concentration and pH range, 
using either platinized asbestos or palladinized 
barium sulphate as catalyst. Under such con- 
ditions, a two-electron reversible reduction occurs, 
with the uptake of two atoms of hydrogen per 
molecule of adrenochrome. The same hydrogen 
uptake was obtained on reduction of the analo- 
gous pigment formed by the oxidation of epinine 
(CsH;(OH),»CH2CH2NHCH;), thus ruling out the 
possibility that reduction of the hydroxyl group 
in the closed side chain of adrenochrome might 
have been responsible for the above findings. The 
present results are in agreement with the struc- 
tures of the adrenochrome redox system originally 
proposed by Green and Richter (Biochem. J. 31: 
596, 1937). 


Elimination of enzyme diffusion artefacts in histo- 
chemical localization of cholinesterases. 
Georce B. Korie. Dept. of Pharmacology, 
Columbia Univ. College of Physicians and Sur- 
geons, New York City. 

When a histochemical procedure for localizing 
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cholinesterases (ChE’s) (J. Pharmacol. & Exper. 
Therap. 100: 158, 1950) was applied to frozen sec- 
tions 10 micra in thickness, it was found, in com- 
parison with thicker sections, that the degree of 
staining at certain sites was markedly diminished, 
whereas the relative intensity of nuclear staining 
was accentuated in several tissues. In contrast 
with the histochemical picture, Warburg deter- 
minations of the non-specific ChE activity of 
isolated liver cell nuclei indicated that they con- 
tained comparatively low concentrations of the 
enzyme. It appeared, therefore, that substantial 
portions of the ChE’s diffused from their original 
sites during the course of incubation and were 
partially fixed at the nuclear membranes. Studies 
were conducted with purified preparations of 
specific and non-specific ChE to determine the 
conditions under which complete precipitation 
could be produced without marked impairment of 
enzymatic activity. As a result, the original incu- 
bation media for the histochemical method were 
modified by buffering at py 6.0 and incorporating 
a final concentration of 20% sodium sulphate to 
fix specific ChE or 24% for non-specific ChE. 
Sections of the cat stellate ganglion so treated 
showed most of the specific ChE activity to be 
localized in the preganglionic fibers, protoplasmic 
tracts and cytoplasm of isolated ganglion cells; 
the greatest concentrations of non-specific ChE 
appeared to be in the cytoplasm of the capsular 
glial cells. The nuclei showed little staining for 
either enzyme. Findings in other tissues will be 
presented. 


Acute effects of oral gluconates in diabetes. 
Rupotr Koster. Dept. of Pharmacology, Tulane 
Univ., New Orleans, La. 

Oral sodium gluconate reduced ketones and was 
twice followed by recovery from diabetic coma 
(Scuwarz. Prager Med. Woch. 26: 361, 1901). Blood 
sugar dropped after intestinal absorption of glu- 
conates (JoHnson. Am. J. Phys. 113: proc. 72, 
1935; MitcHE.t et al. J. Nutrition 18, 1939). Alka- 
linity followed oral ammonium gluconate and 
gluconic acid (CHENOWETH ef al. J. Lab. & Clin. 
Med. 26: 1574, 1941). Weight, Purina Lab Chow 
consumption, water, and urine analysis were re- 
corded for 24-hour periods on 13 young adult dia- 
betic Carworth rats. Thirteen days after alloxan, 
gluconate solutions replaced water for 3-6 days, 
each. Concentration proved more significant than 
dose; effects are delayed. Urines below pu 6 
reached pH 9 on the second day after doses of 8% 
(2 gm/kg.) or 10% (8 gm/kg.) sodium gluconate, 
despite subnormal intakes of fluid, whereas much 
larger doses at lower concentrations, respectively, 
were ineffective. Alkalinity persisted one day 
after withdrawal. Ketones (Rothera Test) dis- 
appeared after 3 gm/kg. of 8% sodium salt, 3 
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gm/kg. of 5% potassium salt, 1 gm/kg. of 5% 
acid, or 5 gm/kg. of 4% acid. Urine sugar was 
unchanged by up to 30 gm/kg. of 7% sodium glu- 
conate, but disappeared on the second day after 
10-30 gm/kg. of 8%, and sometimes after 3 to 10 
gm/kg. of 5% potassium salt. Sugar re-appeared 
one day after drug withdrawal. Food, weight, and 
urine volume dropped. Diarrhea never developed. 
Rats refused calcium 2-, calcium 5-, and sodium 
2-ketogluconate. Intravenous gluconic acid, 0.1 
gm/kg., 10%, reduced fasting blood sugar in 
normal rabbits for 2 hours. (Potassium gluconate, 
sodium gluconate, and acid donated by Pfizer 
and Co.; alloxan and ketogluconates, by Hoff- 
mann-La Roche.) 


Effect of thiopental and pentobarbital on contrac- 
tions of normal, denervated and curarized mam- 
malian muscle. CHaRLtes P. Kraatz, MELVYN 
I. GLuckMaANn* AND Husert L. SuHIE.ps.* Dept. 
of Pharmacology, Jefferson Med. College, Phila- 
delphia, Pa. 

The contractions of the anterior tibial muscle 
in normal and denervated (6-12 days) dogs under 
urethane anesthesia and in decerebrate cats were 
recorded. The tension of the maximal twitch of 
normal dog muscle was increased 22% by the rapid 
intraarterial (femoral) injection of 1 mg/kg. of 
thiopental sodium, the usual experimental dose. 
A measurable increase was evoked by 0.125 mg/kg. 
Denervated muscle was potentiated to about two- 
thirds the extent of normal muscle, while cat 
muscle showed a somewhat greater potentiation of 
the twitch. Thiopental augmented the initial 
tension of tetanized muscle at frequencies below 
100/second and decreased it at higher frequencies. 
The tension however declined more rapidly with 
all frequencies. Post-tetanic potentiation was fur- 
ther augmented by thiopental. Low levels of curari- 
zation (nerve stimulated at 6 or 30/minute) were 
completely antagonized by thiopental while full 
curarization was unmodified. The antagonism 
was reversed in the dog by increasing the duration 
of the stimulus to 5 msec. or the frequency to 
2/second. The incidence of ‘head-drop’ in the 
rabbit from threshold doses (0.14 mg/kg.) of d- 
tubocurarine chloride was markedly reduced by 
the prior intravenous administration of 5 mg/kg. 
of thiopental sodium. Pentobarbital sodium did 
not antagonize curare on tibial twitches but 
equalled thiopental in antagonizing curare ‘head- 
drop.’ Otherwise, pentobarbital duplicated the 
actions of thiopental with about half the activity. 


Quinine-like action of veratramine upon the single 
twitch and upon the ‘veratrine response’ of the 
sartorius muscle of the frog. Orro Krayer. 
Dept. of Pharmacology, Harvard Med. School, 
Boston, Mass. 

In concentrations of 1:100,000 veratramine in- 
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creases the twitch height of the isolated sartorius 
muscle suspended in a bicarbonate buffer solution 
and stimulated by electric shocks of 40 volts and 
0.5 millisecond duration. Concentrations of 
1:30,000 and higher abolish the responsiveness to 
the electrical stimulus after a transient increase 
in twitch height. Veratramine does not cause 
myotonic response in a concentration of 1: 100,000; 
while concentrations of 1:30,000, and higher, in 
some experiments lead to a light retardation of 
relaxation after the twitch. The ‘veratrine re. 
sponse’ caused by veratridine (1:10,000,000- 
1:5,000,000) can be antagonized or prevented by 
veratramine in concentrations of 1:100,000. The 
effect of veratramine upon twitch height as well 
as its antagonistic action to the veratrine response 
are qualitatively and quantitatively similar to 
the well-known actions of quinine and quinidine. 


Evaluation of the central action of anticholinester- 
ases in producing respiratory paralysis. W11- 
LIAM A. Krivoy* aNp AmMEDEO 8. Marrazzi. 
Toxicology Section, Med. Div., Army Chemical 
Center, Md. 

The respiratory paralysis produced by large 
doses of DFP and other anticholinesterases may 
come about through the secondary depression of 
either or both the neuroeffector junctions and 
central nervous system synapses. If an effective 
outflow of impulses in the respiratory nerves would 
outlast respiratory paralysis, then the peripheral 
effect would appear to be the determining factor. 
An analysis of action potentials recorded from 
the phrenic and intercostal nerves after large 
doses of DFP will be presented and correlated 
with records of respiration obtained from the 
trachea and diaphragm. 


Effect of glyoxal on tissue metabolism. ERNEst 
Kun. Dept. of Medicine, Univ. of Chicago, Chi- 
cago, Ill. 

Glyoxal, similar to methylglyoxal (J. Biol. 
Chem. 187: 289, 1950) inhibits enzymes requiring 
-SH groups for their catalytic activity. The 
oxidation of pyruvate by rat brain slices and mito- 
chondrium preparations, brain and muscle triose 
phosphate dehydrogenase, and hexokinase are 
inhibited 40-90% when the enzyme preparations 
are incubated with glyoxal (5 X 10-§ — 5 X 10°°M 
final glyoxal concentration). The esterification of 
inorganic P during the anaerobic dismutation of 
Harden Young ester by brain and muscle extracts 
is greatly inhibited by glyoxal. Glyoxal is enzy- 
matically converted to glycolic acid under anaer- 
obic conditions by rat liver extract in presence of 
GSH. The substrate of this enzyme was isolated 
and identified as C,0:H:(GSH)2. Glycolic acid is 
further oxidized by an enzyme present in rat 
liver extracts to glyoxylic acid. This oxidation 
does not require DPN. The enzyme has been char- 
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acterized as a soluble flavoprotein. Rat brain, 
kidney, heart muscle and Flexner Jobling rat 
carcinoma does not contain this enzyme. It is 
present in appreciable quantities in the liver. 


Quantitative studies on the potentiation of bar- 
biturate anesthesia by glucose and by sodium 
lactate. Paut D. Lamson, Marcaret E. GreiG 
AND CHARLIE J. Hospy.* Dept. of Pharmacology, 
Vanderbilt Univ. School of Medicine, Nashville, 
Tenn, 

The potentiation of hexobarbital anesthesia in 
guinea pigs with glucose and with sodium lactate, 
and in mice and rats with sodium lactate has been 
studied by determining the reduction of the 
minimum anesthetic dose of hexobarbital by these 
substances. The level of hexobarbital in the brain 
at which anesthesia was produced with hexobar- 
bital alone, with hexobarbital and glucose, as 
well as with hexobarbital and sodium lactate was 
also determined by spectrophotometric means. 


Complement titres in different phases of neph- 
ritis. Kurt LANGE, FRANK GratG, JAcoB OBER- 
MAN AND Frep LoCasto (introduced by M. G. 
Muuinos). Dept. of Medicine, New York Med. 
College, New York City. 

Complement of serum was examined using:50% 
hemolysin as point of reading. Commerical guinea 
pig complement with inactivated serum was used 
as a standard. The results were calculated in terms 
of complement units. Normal sera and sera from 
various chronic and febrile diseases, including 
cases of rheumatic fever, were found to have a 
range between 0.9 and 3 complement units, with 
an average of 1.7. Acute and subacute nephritics 
all showed very low complement content ranging 
between 0 and 1.0 complement units with an 
average of 0.38. Apparently healed cases showed 
normal values ranging from 1.3-2.6 complement 
units with an average of 1.6. Cases of the ne- 
phrotic state varied in their findings, some having 
normal complement. A few others had values 
similar to those found in acute nephritis. Recov- 
ery in acute nephritis was associated with a 
gradual rise of complement to normal. One severe 
acute nephritic which ended fatally showed per- 
sistently complete absence of complement. This 
tends to confirm our previous studies where we 
showed glomerulonephritis to be due to an anti- 
gen-antibody reaction. 


Cholinesterase, choline oxidase and tributyrinase 
activity of rat liver and rat liver tumors. H. 
LANGEMANN* AND C. J. KeEeNsLER. Dept. of 
Pharmacology, Cornell Univ. Med. College, New 
York City. 

Viollier (Helv. Physio. Acta 8: C37-41, 1950) has 
reported that the cholinesterase activity was 
increased and that choline oxidase and tributy- 
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rinase activity was decreased in rat liver tumors 
produced by feeding N,N-dimethyl-p-aminoazo- 
benzene (DMB). In the present study the activity 
of these enzyme systems in rat liver and rat liver 
tumors produced by feeding 3’methyl-N,N- 
dimethyl-p-aminoazobenzene (3’M-DMB) have 
been compared. Choline oxidase and tributyrinase 
activity in the tumors was uniformly 10% or less 
of that found in liver, whereas cholinesterase 
activity was in general, though not always, higher 
in the tumors. As in other species tributyrinase 
activity and ‘non-specific’ cholinesterase activity 
have been reported to parallel one another, these 
results suggested that ‘specific’ cholinesterase was 
selectively increased. Using the rates of hydrolysis 
of benzoylcholine and mecholyl to differentiate 
between non-specific and specific cholinesterase, 
it was found that either or both types were in- 
creased in individual tumors. Different tumors, 
even from the same animal, showed widely differ- 
ent activity and different distribution of activity 
between the two types of cholinesterase. Tri- 
butyrinase activity did not parallel non-specific 
cholinesterase activity. Following the separation 
of rat liver by centrifugation in 0.88 m sucrose 
into nuclear, large granule (mitochondria) and 
supernatant fractions, 70% or more of the cholin- 
esterase and tributyrinase activity was recovered 
in the supernatant fraction and approximately 
70% of the choline oxidase activity was recovered 
in the mitochondria fraction. 


Observations on the nicotinolytic activity of some 
aralkyl amines. P. S. Larson, C. B. Van 
Styke,* J. K. Finneaan anv H. B. Haaa. 
Dept. of Pharmacology, Med. College of Virginia, 
Richmond. 

Twelve compounds of the general formula 
(R!, R?, R*) C-R‘-CH:-CH(R‘5)-N(R°, R7) have 
been tested for nicotinolytic activity as judged 
by their ability to antagonize the pressor effect 
of nicotine on dogs. In order of decreasing potency, 
these compounds were: 6-dimethylamino-4,4- 
diphenyl-3-heptanone [methadone]; N,N,1-tri- 
methyl-3 ,3-diphenyl-4-hexenylamine; 2- (benz- 
hydryloxy) triethylamine; N-methyl-N-(3,3- 
diphenyl-sec-butyl) butylamine; N-ethyl-1- 
methyl-3,3-diphenylpropylamine; N, N-dimethyl- 
3,3-diphenyl-sec-butylamine, 2-(benzhydrylmer- 
capto)-N,N-dimethylethylamine, a-(benzhydryl- 
methyl)-N,N-dimethylbenzylamine and _ 2-[p- 
chloro-a-(2-dimethylaminoethyl) benzyl] pyridine- 
6 - dimethylamino - 4 - pheny] - 4 - (3 - pyridyl) - 3- 
hexanone; N,N-dimethyl-3,3-diphenylpropyla- 
mine; 2-(benzhydryloxy)-N , N-dimethylamine [di- 
phenhydramine]. The i. v. dose required to effect 
a 50% reduction in the pressor response to 0.02- 
0.03 mg/kg. nicotin given i. v. ranged from 0.2 
mg/kg. for methadone to greater than 40 mg/kg. 
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for diphenhydramine. The pressor response to 
epinephrine was potentiated by some compounds 
and somewhat reduced by others. (This study was 
made under a research grant from the American 
Tobacco Company. The compounds, excepting 
methadone, were kindly supplied by Parke, Davis 
& Company.) 


Effect of carbon tetrachloride on toxicity and 
storage of methoxychlor in the rat. Epwin P. 
LauG AND Friepa M. Kunze.* Div. of Pharma- 
cology, Food and Drug Administration, Federal 
Security Agency, Washington, D.C. 

Earlier experiments have shown that methoxy- 
chlor has a low order of toxicity and exhibits little 
tendency for accumulation in the tissues. Under 
the influence of carbon tetrachloride given con- 
currently in oral doses of 0.5-1.0 ml/kg., methoxy- 
chlor produces not only toxic symptoms similar 
to the characteristic tremors observed in DDT 
poisoning but also tends to accumulate in the 
abdominal fat and the liver in amounts from 10-100 
times as much as in the control tissues. The réle 
of liver injury and its possible influence on the 
metabolism of methoxychlor will be considered. 


Occurrence of nor-epinephrine in toad venom. 
Henry M. Ler anp K. K. Cuen. Lilly Research 
Labs., Indianapolis, Ind. 

It has been firmly established that epinephrine 
of adrenal medulla contains various amounts of 
nor-epinephrine. Epinephrine also occurs in toad 
venom, a product of the skin, as shown by Abel 
and Macht with Bufo marinus, and by Jensen 
and Chen with Ch‘an Su which is a commercial 
preparation of toad venom. In order to ascertain 
if epinephrine of toad venom might be also ad- 
mixed with nor-epinephrine, experiments were 
carried out with a specimen prepared from Ch‘an 
Su by one of us (K. K. C.). Biological tests failed 
to show any presence of nor-epinephrine. It was 
not until paper chromatography was employed 
that evidence for nor-epinephrine was obtained. 
After chromatographic separation on a broad 
sheet of Whatman No. 1 filter paper, nor-epineph- 
rine could be eluted and identified biologically 
by the method of blood pressure and nictitating 
membrane in the anesthetized cat. When com- 
pared with known quantities of nor-epinephrine 
on the chromatogram the amount present in the 
sample of epinephrine of Ch‘an Su was found to be 
approximately 2-4% calculated as the bitartrate 
(1-2% as the base). 


Oxygen consumption of normal and denervated 
muscle in the presence and absence of glucose. 
Kwane Soo Lez,* Cuartes M. GRuBER, JR., 
CHARLES M. GrRuBER AND ZinarpA T. Laszic- 
ZENKO.* Dept. of Pharmacology, Jefferson Med. 
College, Philadelphia, Pa. 
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A comparison was made of the oxygen consump. 
tion of normal and denervated muscle as measured 
by the Warburg technique with special reference 
to the effects of glucose in the system. Denervation 
of the rat diaphragm was accomplished by destroy. 
ing the phrenic nerve. Only one side was dener- 
vated the other side remaining intact to serve as 
a control and animals were sacrificed 10-14 days 
after denervation. Using Krebs-Ringer solution 
without glucose, 21 experiments were done on 126 
rats employing 14 vessels in each experiment. 
Nine experiments were done on 54 rats in which 
the rat diaphragms were immersed in Krebs- 
Ringer solution with 0.2% glucose. In the experi- 
ments without glucose the average Qo, during the 
first half hour was for normal diaphragm 6.48 
and for denervated diaphragm 7.66, showing 
about 18% increased oxygen consumption for 
denervated muscle. In the experiments with 
0.2% glucose the average Qo, during the first half 
hour was 8.48 for normal and 8.19 for denervated 
diaphragm. The difference between these is statis- 
tically significant. 


Thorn test in institutionalized schizophrenic 
patients. Ropert E. Lez,* CARVELLE BABcock,* 
RicHarp Reriiy,* Louis ScHLANN* AND CaRL 
C. Preirrer. Dept. of Pharmacology, Univ. of 
Ill. College of Medicine, Chicago, and Manteno 
State Hosp. 

Two groups of 20, and 6 schizophrenic patients 
respectively were divided into equal subgroups on 
the basis of their eosinopenic response to epineph- 
rin (0.5 mg.) and ACTH (25 mg.). Fifty % of each 
group were chosen because they did not respond 
to the Thorn test (non-responders). The remain- 
ing half responded in a normal manner with at 
least a 40% drop in the eosinophil count at 4 hours 
after 0.5 mg. of epinephrin (responders). However, 
over an experimental period of 10 weeks neither 
category of response remained absolute when 
Thorn tests were repeated two to three times per 
week. The number of non-responding patients 
increased under stress therapy. Niacinamide and 
thyroid produced the opposite effect in that many 
of the non-responders became responders on these 
medications. 


Experimental medionecrosis of the arterial tree 
and its prevention by ammonium chloride. 
Davip Leur. Dept. of Pharmacology, The New 
York Med. College, Flower and Fifth Avenue 
Hosps., New York City. 

Medionecrosis and calcification of the aorta and 
larger branches was produced in albino rats by 
the administration of sparingly soluble sulfona- 
mides in excessive dosage. The arterial lesion 
appeared invariably linked to obstructive nephro- 
pathy resulting from massive intratubular crys- 
talline deposition of these sulfonamides or their 
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metabolites. The significance of the renal injury 
in the development of arterial lesions was investi- 
gated, therefore, in experiments designed either 
to inhibit renal blockage by alkalization or to 
enhance it by acidification. It was found that 
adequate protection of the kidney with sodium 
bicarbonate, prevented the development of arte- 
rial damage. If sodium chloride, which had an 
acidifying effect, was used instead of sodium bicar- 
bonate, substantial aggravation of the renal in- 
jury was observed, if compared with the kidneys 
of untreated sulfonamide control animals. In 
addition, the sodium chloride treated rats exhib- 
ited most consistently the severest degrees of 
aortic mediosclerosis with true bony metaplasia 
in some instances. Substitution of sodium chloride 
by the stronger acidifier, ammonium chloride, on 
the other hand, resulted in partial or complete 
prevention of the vascular lesion although 
obstructive nephropathy was obviously not 
averted by the use of ammonium chloride. The 
protective action of this salt against arterial 
injury reported for the first time eight years ago 
(D. Lenr. Bull. New York Med. Coll. 6: 70, 1943) 
and substantiated in many subsequent studies, 
has since been confirmed by other authors in 
similar though differently induced arterial lesions 
(Selye, H. et al. Lancet 1: 301, 1945; McLean, C. R. 
AND R. H. More. Proc. Soc. Exper. Biol. & Med. 
71: 648, 1949). The contributory influence of 
hemodynamic, dietary, hormonal and mineral 
metabolic factors in the development of arterial 
mediosclerosis is at present under investigation. 
(Supported in part by a research grant from the 
Natl. Heart Inst., of the Natl. Insts. of Health, 
Public Health Service.) 


A constant flow perfusion system. J. T. Litcu- 
FIELD, JR., Maxine Apams,* Marian JAEGER,* 
AND CATHERINE Toy.* Stamford Research Labs., 
American Cyanamid Company, Stamford, Conn. 
Studies on isolated guinea pig lungs perfused 

by the method of Sollmann and Von Oettingen 

(1927), later modified by Tainter et al. (1934), 

indicated the desirability of developing a new 

method for studying reactions of bronchi. The 
above-mentioned method operates on the princi- 
ple that, if fluid is perfused at a constant pressure, 
the flow rate will vary inversely as the resistance 
of the bronchi, the latter being determined by the 
degree of constriction of the bronchial system. 

Thornton (1932) investigated a system in which 

both flow rate and perfusion pressure varied 

according to changes in bronchial resistance, but 
aside from more convenient recording, this system 
offered few advantages. We explored a system 

Operating on the principle that, if flow rate is 

constant, the perfusion pressure will vary directly 

with changes in bronchial resistance. A constant 
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flow non-pulsating pump driven by air pressure 
was developed. Perfusion pressures were recorded 
by means of a small tambour and an optical 
recording system. Guinea pig lungs were prepared 
for perfusion by conventional methods. The per- 
fusion fluid was balanced salt solution, not con- 
taining histamine or any similar stimulant. 
Responses to physiologic quantities of drugs were 
readily obtained, e.g. effective doses in micro- 
grams were: epinephrine 0.1, butanephrine 1.0, 
theophylline 200, acetylcholine 0.05, histamine 
1.0. Thus, the sensitivity is 100-1000 times greater 
than previous systems using perfused lung. The 
usable life of such a lung preparation is in excess 
of 3 hours. The perfusion system has been found 
useful also for studying vascular reactivity of 
isolated organs. The constant flow pump has also 
been used for the administration of intravenous 
fluids. 


Prevention of drug-produced ejaculation by auto- 
nomic ganglionic and adrenergic blockade. S. 
Loewe AND Susanne L. Purtuck.* Dept. of 
Pharmacology, Univ. of Utah College of Medicine, 
Salt Lake City. 

Drug-elicited ejaculation in the mouse (LOEWE. 
J. Pharmacol. 63: 70, 1938), which under optimal 
conditions is invariably successful, has proved to 
be useful in the study of the nervous pathways of 
the ejaculatory process (LOEWE. Bull. XVI. Inter- 
nat. Physiol. Congress, Ziirich, p. 145, 1938). 
Studies on the réle of autonomic components 
demonstrated a limited facilitation by cholinergic 
drugs and some inhibition by large doses of atro- 
pine; adrenergic drugs neither facilitated nor 
inhibited the ejaculatory response. The participa- 
tion of sympathetic functions has now been 
studied by the aid of ganglionic and adrenergic 
blocking agents. After adequate doses of appro- 
priate adrenolytics, the ejaculatory response was 
completely suppressed, e.g. by 2 mg/kg. of “SKF 
688 A’’ (N-benzyl-N-phenoxyisopropyl-beta-chlo- 
roethylamine) injected intramuscularly 20 hours 
or by 20 mg/kg. Regitine (N-p-tolyl-N-m- 
hydroxyphenylaminomethylimidazoline) 15. sec- 
onds prior to the drugs used to elicit ejaculation. 
The inhibitory activities of a variety of sympatho- 
lytics were proportional to their known adrenergic 
blocking potencies. Autonomic ganglionic block- 
ing agents were also effective anti-ejaculants. 
C6 (1,6-bis-ammonium hexamethylene), which 
selectively blocks sympathetic ganglionic trans- 
mission, was approximately equieffective with the 
non-selectively blocking agent tetraethylammo- 
nium. All findings are co npatible with the concept 
that the ejaculatory efferent system is sympa- 
thetic and that the impulses to the effector organs 
are adrenergic. 
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Distribution of 2,4-diaminopyrimidine antimalar- 
ial in the tissues of the dog. Doris C. Lorz, 
PHoEBE Lee GRAHAM AND GEORGE H. Hitcu- 
INGs (introduced by E. J. pe Breer). Wellcome 
Research Labs., Tuckahoe, N. Y. 

The blood and tissue levels of several 2,4- 
diaminopyrimidine antimalarials could be deter- 
mined by means of the dye-lake method of Mar- 
shall, with minor modifications. After repeated 
daily or twice daily doses, either oral or intra- 
venous, the blood levels rose steadily during the 
first week then approached equilibrium. Only a 
small proportion of the substance was excreted 
unchanged. On sacrifice of the animals, the tis- 
sues were found to contain rather high levels of 
the pyrimidine. In liver, spleen, brain and bone 
marrow, especially, concentrations several-fold 
higher than those of the blood were found, while 
the content of kidney and muscle was low. When 
administration of the compound was discontinued 
the blood levels fell slowly, the die-away curve 
indicating a half-life of about 14 days. 


Concerning the effects of sympathomimetic agents 
on coronary flow and heart action, recorded 
simultaneously. F. C. Lu* anp K. I. MELVILLE. 
Dept. of Pharmacology, McGill Univ., Montreal, 
Quebec, Canada. 

The inter-related changes in coronary flow rate 
and heart contractions in isolated rabbit hearts 
were studied by a method recently described 
(J. Pharmacol. 99: 277, 1950). The data obtained 
show, viz.: 1) Ephedrine (0.01-0.1 mg.) exerts no 
effect on coronary flow nor heart action, but 
larger doses (1-10 mg.) induce initial myocardial 
depression associated with an increase flow, prog- 
ressive cardiac stimulation then follows during 
which the flow is mechanically decreased, but 
subsequently secondarily increased. 2) Phenyleph- 
rine (Neosynephrine)—0,0003-0.008 mg.—induces 
transient coronary vasoconstriction, but no 
change in heart contractions. Larger doses (0.04- 
5 mg.) produce myocardial stimulation associated 
with an initial greater decrease in flow followed 
by a secondary increase. 3) Isopropylaterenol 
(Isuprel) in small doses (0.0000024-0.000012 mg.) 
leads to both myocardial stimulation and 
increased coronary flow. Larger doses (0.00006-0.04 
mg.) induce marked stimulation usually associated 
with an initial decrease followed by prolonged 
secondary increase. 4) Methoramine (Vasoxyl)— 
0.01-0.1 mg.—exerts no effect on coronary circula- 
tion and no change in heart action (rate or 
amplitude). Larger doses (1-10 mg.) induce 
transient myocardial depression associated with 
transient increase in flow. This was the only 
sympathomimetic agent tested which did not 
induce associated myocardial stimulation. These 
findings confirm in general our earlier studies on 
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epinephrine and nor-epinephrine, and indicate 
clearly that changes in coronary flow (increase or 
decrease) induced by sympathomimetic agents 
are essentially secondary to the associated changes 
in heart action. 


Diethylether and chloroform on brain ATPase, 
Go Lu, J. 8. L. Line,* C. JEtterr Carr anp 
Joun C. Krantz, Jr. Dept. of Pharmacology, 
School of Medicine, Univ. of Maryland, Baltimore, 
By using a modified DuBois and Potter method, 

the ATPase activity in rat brain was compared 
under normal conditions and with certain volatile 
anesthetics. Preliminary screening tests showed 
that diethylether (250 mg:% or greater) and 
chloroform (50 mg.% or greater) depressed the 
ATPase activity to a significant degree. Lower 
concentrations gave variable results. It is possible 
that such a diminution of ATPase activity by 
anesthetics will result in decrease of functional 
activity of brain cells. Consequently, this fact 
would be of importance in explaining the mecha- 
nism of general anesthesia. 


Therapeutic efficacy of ‘blood substitutes’ in 
experimental traumatic shock. LEHMAN M. 
Lusky* AND Hersert A. Braun. Div. of Phar- 
macology, Food and Drug Administration, Fed- 
eral Security Agency, Washington, D. C. 
Rabbits were anesthetized with pentobarbital 

sodium and tourniquets were applied to the hind 

legs of the animals for 5 hours. Comparable groups 
of these shocked animals were treated intraven- 

ously, 8 cc/kg., with solutions of Dextran, 6%; 

Periston, 3.5%; and dextrose, 10% in normal 

saline. Treatment was initiated one minute after 

release of the tourniquet and repeated in 24 hours. 

The animals were kept under observation for 120 

hours and all deaths within this period were 

recorded. The number of animals surviving this 
period was selected as the most useful measure 
of the therapeutic efficacy of the blood substitute 

administered. We were unable to demonstrate 3 

significant difference in the therapeutic efficacy oi 

Dextran, Periston or dextrose in saline using the 

above technique of inducing shock with this 

dosage and schedule of treatment. 


Evaluation of drugs for possible use in therapy of 
auricular fibrillation. E. L. McCaw tey, G. A. 
Weston* anv H. L. H. Dicx.* Dept. of Pharma- 
cology, Univ. of Oregon Med. School, Portland. 
Because there is no complete agreement of the 

nature of the mechanism underlying auricular 

fibrillation, a variety of pharmacologic procedures 
are needed in evaluating therapeutic agents for 
use in this disorder. The isolated rabbit auricle 
has been adapted by Dawes to screen drugs which 
ean prolong the ‘effective’ refractory period of 
atrial myocardium. We have been able to induce 
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fibrillation in the isolated auricle by production 
of an artificial infarct or injection of aconitine. 
This technique is also useful for screening pur- 
poses. The importance of vagal activity in estab- 
lishing and maintaining clinical fibrillation has 
been stressed repeatedly. In the dog, antivagal 
properties may be determined in experiments 
involving administration of methacholine or stim- 
ulation of the vagus. The vagal chronotropic 
cardiac action can be altered by antifibrillatory 
drugs without reversing the peripheral vascular 
effects. Auricular fibrillation can be mimicked in 
dogs by producing ectopic foci from anoxic 
infarcts, aconitine or with high frequency electri- 
cal impulses. Vagal stimulation (digitalis) may 
be added to these techniques to establish per- 
sistent fibrillation. Quinidine and certain anti- 
histminics have been studied using these various 
techniques. As a result of these studies, diphen- 
hydramine has been proven of therapeutic value 
in preliminary trial in patients with auricular 
fibrillation. 


Detoxification of phytotoxic sera by cortisone and 
ACTH. Davin I. Macut. Dept. of Pharmacology, 
Labs. of Sinai Hosp., Baltimore, Md. 

The author described in numerous previous 
papers the phytotoxic action on root growth of 

Lupinus Albus Seedlings under standardized eco- 


logical conditions by sera of the following diseases: 
menstruation, pernicious anemia, pemphigus, and 
various psychoses (Bull. Torrey Botan. Club 76: 
235, 1949). Experiments were made with aqueous 
extracts of suprarenal cortex (Upjohn) in the 
summer of 1948. It was found in vitro that these 
destroyed the toxin of pemphigus when studied 
by above methods. Experiments were recently 
undertaken with cortisone solutions in vitro on 
the phytotoxic reactions of the above sera. As 
little as 1 to 5,000,000 of cortisone produced 
marked detoxification of pemphigus and psychotic 
sera, but had no effect on toxicity of menstrual 
and P. A. sera. Elsewhere the author described a 
specific phytotoxic effect of psoriasis serum on ‘ver- 
nalized’ or ‘yarovized’ seedlings. (J. Invest. Dermat. 
13: 1, 1949). This was found also to be detoxified 
by cortisone. ACTH produced exactly the same 
effects, in all of above conditions. In case of pem- 
phigus the findings above ran exactly parallel to 
phytopharmacological examinations of blood from 
patients before and after treatment with cortisone 
or ACTH. 


Estimation and metabolism of lidocaine. F. G. 
McMauon* anp L. A. Woops. Dept. of Pharma- 
cology, Univ. of Michigan, Ann Arbor. 

Lidocaine (Xylocaine, a-diethylamino-2,6-ace- 
toxylidide) has recently been introduced as a local 
anesthetic of wide application. The chemical 
structure of this drug suggests that its metabolism 
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by living tissues might be expected to be slow, if 
it occurs at all. Using a modification of the method 
of Woods et al. (J. Pharmacol. & Exper. Therap. 
101, in press), the estimation of lidocaine in 
plasma, urine and tissues was investigated. Aver- 
age percentage recoveries for ten determinations 
at each level of lidocaine added to oxalated dog 
plasma in concentrations of 1-25 ug/ml. varied 
from 106 [C (coefficient of variation = s/x) of 
14%] at the lowest level to about 99.0 [C of about 
2.5%] at the higher concentrations. Similar results 
were obtained on dog urine. Percentage recoveries 
of 50 ug/gm. of lidocaine from various tissues of 
the albino rat ranged from 90-109%. Female 
mongrel dogs were given 15 mg/kg. of lidocaine 
(free amine). Following intravenous administra- 
tion plasma levels gradually decline over a period 
of 6 hours from the peak plasma level (initial 
sample, 3-6 minutes after injection) of about 5.5 
ug/ml.; about 10% of the dose appears in the 24- 
hour urine. After subcutaneous administration 
plasma levels reach a maximum of about 5.1 
ug/ml. at 90 minutes following injection and 
decline to zero in about 6 hours; approximately 
20% of the drug is recovered in the 24-hour urine. 
Analysis of tissues indicates that no selective 
tissue deposition occurs following the intraperito- 
neal injection of 100 mg/kg. of lidocaine into albino 
rats. 


Neuromuscular effects of DFP. B. P. McNamara, 
A. D. Berener,* E. M. Rosinson,* E. F. Mur- 
THA* AND J. H. Wiuts. Med. Div., Army Chemical 
Center, Md. 

DFP (10-50 mg/kg., I.M., in oil) produces a 
reversible, inhibitory effect on the amplitude of 
the nerve action potential and muscular response 
(in vivo) of nerve-muscle preparations in cats. It 
also produces an irreversible effect on cholines- 
terase (as determined by the Koelle histological 
method) and on the ability of the muscle to main- 
tain tetanus when indirectly stimulated. Evidence 
is presented which indicates that part of the neuro- 
muscular effects is due to actions other than that 
on the esterase. 


Ergotamine-like actions of ergonovine. F. J. Macri 
(introduced by T. Koppanyr). Dept. of Pharma- 
cology, Georgetown Univ. School of Medicine, 
Washington, D.C. 

In a previous communication it was shown that 
ergonovine maleate potentiated the pressor effects 
of epinephrine and nor-epinephrine and reversed 
the depressor effects of isuprel. In order to test 
the specificity of ergonovine on the hemodynamic 
effect of isuprel, the action of the former on the 
vasodepressor effects of ACh and sodium nitro- 
prusside was investigated. It was found that when 
ergonovine was given in doses up to 0.8 mg/kg. it 
reversed the depressor effect of isuprel, but had 
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no effect on the vasodepression produced by ACh 
and sodium nitroprusside. It may be concluded, 
therefore, that ergonovine has a specific effect on 
isuprel vasodepression and does not diminish 
cholinergic or smooth muscle vasodepression. The 
duration of the ergotamine-like action of ergono- 
vine was also determined at two dosage levels 
(0.1 mg/kg. and 0.6 mg/kg.). The lower dose lasted 
for a period of about 34 hours. At the end of this 
period both the epinephrine—and the isuprel- 
vasodepressor responses returned to pre-ergono- 
vine levels. When, however, the higher dose was 
employed, the isuprel responses returned to 
normal in approximately 5 hours, but the epineph- 
rine potentiation outlasted this isuprel reversal 
by several hours. Therefore, at this time, it cannot 
be stated with certainty whether or not the ergon- 
ovine effects on isuprel and on epinephrine are 
due to exactly the same mechanism. Dogs under 
barbiturate anesthesia were used throughout these 
experiments. 


Triiodoethylate of tri (diethyl-amino-ethoxy) 1, 2, 
3 benzene (Flaxedil) in anesthetized man. B. E. 
MARBURY AND JosEepH F. Artusio, JR. (intro- 
duced by WatTER F. Rrxer). Depts. of Surgery 
(Anesthesia) and Pharmacology, Cornell Univ. 
Med. College and New York Hosp., New York 
City. 

A study of the curare-like properties of the 
triiodoethylate of tri(diethylaminoethoxy) 1, 2, 3 
benzene (Flaxedil) was carried out in 42 anes- 
thetized patients. The method of measuring re- 
spiratory minute volume (RMV) was used as a 
measure of muscular paralysis (J. Pharmacol. & 
Exper. Therap. 100: 227, 237, 1950). The dose 
response was determined for single, intravenous 
doses of Flaxedil. Doses of 0.5, 1.0, 1.5, and 2.0 
mg/kg. reduced the RMV to 90%, 70%, 30%, and 
10% of control respectively. Maximal depression 
of the RMV occurred within 5 minutes. The aver- 
age duration of curariform action after doses of 
1-2 mg/kg. was 40 minutes. Cumulation of Flaxedil 
was noted when an identical dose was given 
immediately after the RMV returned to its control 
level. 3-Hydroxy phenyltrimethylammonium bro- 
mide (Ro 2-2561) was an effective antagonist to 
the curare-like action of Flaxedil. The antagonism 
of Ro 2-2561 to Flaxedil was identical to its anti- 
curare action. The only side-effect found as a 
result of the use of Flaxedil was a sinus tachy- 
cardia. The duration of this effect persisted longer 
than that of the neuromuscular blockade. 


Comparison of the physiological disposition and 
metabolic transformation of Nembutal and Pen- 
tothal. Lester C. Marx, ELEoNoRE BERN- 
sTEIN,* J. J. Burns,* Puiuip A. LieF* anp 
BERNARD B. Bropie. Depts. of Anesthesiology, 
New York Univ.-Bellevue Med. Center and Monte- 
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fore Hosp., New York Univ. Research Service, 

Goldwater Memorial Hosp., New York City, 

and Natl. Heart Inst., Natl. Insts. of Health, 

Bethesda, Md. 

Nembutal is almost completely metabolized jn 
man. A major route of metabolism involves oxida. 
tion of the methylbutyl side chain to a secondary 
alcohol. This finding corroborates the work of 
Maynert and van Dyke (Science 110: 661, 1949) in 
dogs. Nembutal thus follows a different oxidative 
pathway than that reported by us for the thio 
analogue, Pentothal, which undergoes oxidation 
to a carboxylic acid. We have reported previously 
that the anesthetic activity of a single dose of 
Pentothal is limited in duration by its rapid local- 
ization in fat. Experiments with dogs indicate that 
Nembutal, a longer-lasting anesthetic than Pento- 
thal, is not appreciably localized in body fat. This 
explains, at least in part, its longer duration of 
action. Both drugs are distributed similarly in the 
various organ tissues. On the other hand, the 
binding of Nembutal on plasma proteins is con- 
siderably less than that of Pentothal. Interest- 
ingly enough, it is metabolized more rapidly than 
Pentothal in the dog. Whether this is also true for 
man is being investigated. The implications of the 
above findings with reference to the clinical be- 
havior of the drugs will be discussed. 


Cerebral synaptic action of amphetamine and 
ephedrine compared with that of caffeine. 
AmeEDEO S. Marrazzi anp E. Ross Hart. Tori- 
cology Section, Med. Div., Army Chemical 
Center, Md. 

Though amphetamine and ephedrine are gener- 
ally regarded as producing cerebral excitation, 
previous studies (Marrazzi, A. S. Federation Proc. 
1: 57, 1942) of the action potentials evoked in the 
optic cortex of the cat suggest that these drugs are 
capable of interfering with the arrival at the cortex 
of impulses initiated in the optic tract. The prob- 
lem has been restudied in the simplified situation 
where an impulse initiated in one optic cortex 
needs to traverse but one group of synapses. to 
reach the corresponding area in the contralateral 
optic cortex by fibers passing through the corpus 
callosum. The evoked electrical activity in the 
contralateral cortex records simultaneously the 
impulses entering and leaving the cortical 
synapses (Marrazzi1, A. S. and E. R. Hart J. 
Pharmacol. & Exper. Therap. 98: 22, 1950). This 
has made possible a complete analysis of the pre- 
viously described cortical actions of amphetamine 
and ephedrine. These will be compared to the 
actions of caffeine and analyzed in terms of a pos- 
sible release phenomenon. 


Curare compounds. X. The distribution and fate 
of radioactive d-Chondocurarine and d-tubocu- 
rarine dimethylether iodide. Davin F. Mars#. 
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Dept. of Pharmacology, West Virginia Univ. 

School of Medicine, Morgantown. 

Chondocurine was reacted with two equivalents 
of C'4H;I to yield d-Chondocurarine iodide. Part 
of this material was further reacted in the presence 
of methanolic KOH to yield d-O-methyltubocura- 
rine iodide containing four radioactive carbon 
atoms. The labelled materials produced 160 and 
314 counts per minute per microgram. The melting 
point, solubility, and rabbit head drop doses are 
the same as the unlabelled materials. They can be 
extracted from biological materials with ethylene- 
dichloride in the presence of a pH 10 buffer or 
paper chromatographed with water saturated 
amyl alcohol. Location of the material on the 
paper chromatographs can be accomplished by 
radioautography or it can be found with an ultra- 
violet light by means of the characteristic 280 mu 
absorption band in amounts of as little as 0.1 
microgram per square centimeter. Following intra- 
venous injection of doses of either of these agents 
that produce minimal skeletal muscle paralysis in 
dogs, 90% disappears from the blood within 120 
seconds. Some unchanged drug appears in the 
urine almost immediately with 3% of the adminis- 
tered dose excreted unchanged within 3 minutes 
and 10% in 15 minutes. Higher doses or repeated 
administration increases the blood level and the 
urinary excretory rate. No material is found in 
the feces. Radioactive material is present in mus- 
cle and excreted long after paralysis disappears. 
The effect of the drug is apparently related to the 
establishment of a concentration gradient at the 
site of action with subsequent redistribution in 
the body accounting for the transitory duration 
of action and increased response to repeated 
administration. The biologic half time for a single 
head drop dose is approximately 7 minutes with 
either agent. 


Maintenance dose of a rapidly eliminated digitalis 
glycoside, digoxin. RayMonp Marsu,* Law- 
RENCE HANLON,* Harry Goip, Haroup Orro,* 
THEODORE GREINER* AND SypDNEY MarTues,* 
Dept. Pharmacology Cornell Univ. Med. College, 
Cardiovascular Research Unit Beth Israel Hosp., 
and Cardiology Service Hosp. for Joint Diseases, 
New York City. 

Individual patients differ in the amount of 
digitalis they require, but a dose can be estab- 
lished which is an optimum starting point for a 
regimen of maintenance. This is the dose which 
serves the highest number, and yields a reason- 
ably low incidence of toxicity. In a group of 30 


ambulant patients with auricular fibrillation and. 


rapid ventricular rate when without digitalis, in 
attendance at our cardiac clinics, a daily dose of 
0.25 mg. of digoxin maintained the apex rate below 
85 a minute in 20% of the group, 0.5 mg. in 50%, 
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and 0.75 mg. in 75%. In the case of the last dose, 
the incidence of gastrointestinal toxicity was 4%. 
A daily dose of 1 mg. raised the incidence of 
satisfactory slowing of the heart, but also 
increased the incidence of toxicity to 35%. In 20 
of these patients, 0.75 mg. digoxin proved com- 
parable to 0.2 mg. digitoxin for daily maintenance, 
These results show that for the long-acting digi- 
toxin the daily maintenance dose is approximately 
15% of the digitalizing dose, while for the short- 
acting digoxin, the maintenance dose is approx- 
imately 65% of the digitalizing dose. 


Comparison of the sensitivity of children and 
adults to digitoxin. SypNeEY Matues,* THEo- 
DORE GREINER,* CHARLES MEssELOorFr,* HARRY 
Gotp, Morris PEARLMUTTER* AND RAYMOND 
Marsu.* Dept. Pharmacology Cornell Univ. Med. 
College, Cardiovascular Research Unit Beth Israel 
Hosp., and Cardiology Service Hosp. for Joint 
Diseases, New York City. 

This report deals with an experiment to deter- 
mine the relative sensitivity of children and adults 
to digitoxin. There is the general belief that chil- 
dren require more than adults in terms of body 
weight. This view receives its chief support from 
the studies of McColloch about 30 years ago, from 
which he concluded that children need from 
50-500% more than adults. The fact that the cri- 
teria for digitalization in adults were different 
from those in children leaves open to question 
the validity of this conclusion. In the present 
study comparable myocardial effects in adults 
and children served as a basis for comparison, 
namely, the change in the T-wave of the electro- 
cardiogram. Ambulant adults and children attend- 
ing our cardiac clinics received a series of doses 
of digitoxin (a month or more elapsing between 
doses to insure recovery from the previous dose). 
The percentage of patients who showed a change 
in the T-wave increased as the dose in terms of 
body weight was increased. This procedure pro- 
vided data for two dosage-response curves in 
which the log of the dose was plotted against the 
percentage of cases showing a response, one 
curve for adults and the other for children. They 
showed that children are more tolerant than 
adults when digitoxin is administered orally on a 
body weight basis, but that the difference is small 
and of questionable practical significance. 


Comparative toxicity of a series of derivatives of 
phosphorus containing acids. E. L. Mayo,* C. H. 
Hine anp T. N. Bursripge.* Div. of Phar- 

macology and Exptl. Therapeutics, Univ. of Cali- 
fornia School of Medicine, San Francisco. 

The toxicity of a series of organic derivatives of 
phosphorus containing acids was determined fol- 
lowing I.G. administration to mice and rats, and 
percutaneous administration to rabbits. The com- 
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pounds were classified as follows into 3 groups 
according to the predominant signs elicited in 
mice: 1) compounds with anticholinesterase activ- 
ity; 2) compounds with tri-o-cresyl phosphate 
like activity; and 3) compounds with no observ- 
able effect other than motor depression. The most 
toxic compounds in the series belonged to group 1, 
though the activity of the compounds in the group 
varied considerably. The compounds studied are 
tabulated below according to general chemical 
type and predominant action. The table is 
arranged in order of decreasing toxicity for P and 
P derivatives. 





TRI-O- MOTOR 
CRESYL DEPRES- 
LIKE SION 














1R: alkyl, aryl or cyclic ring compound. 


Cardiovascular effects of triethanolamine trini- 
trate—a preliminary study. K. I. MeE.Lvi.ure 
ann F. C. Lu.* Dept. of Pharmacology, McGill 
Univ., Montreal, Quebec, Canada. 

In the course of other studies on coronary drugs, 
triethanolamine trinitrate was investigated. A 
10% alcoholic solution was used and the effects 
compared with a similar solution of nitroglycerine. 
1) On the isolated perfused rabbit heart using the 
procedure recently described (J. Pharmacol. 99: 
277, 1950), it was observed that with small doses 
(0.008-0.2 mg.) of each agent, triethanolamine 
induces generally more intense and prolonged 
coronary dilatation with less myocardial depres- 
sion (amplitude and rate). With higher doses (1 
mg. of each) nitroglycerine induces greater initial 
dilatation but also greater initial depression, but 
the duration of the increase in flow was generally 
more prolonged with triethanolamine trinitrate. 
With 5 mg. of nitroglycerine cardiac arrest without 
recovery generally ensues, while the same dose of 
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triethanolamine trinitrate produces temporary 
depression with recovery. Repeated injections of 
either agent usually induce some degree of toler- 
ance. 2) On blood pressure of etherized or pento- 
barbitalized rabbits, cats and dogs, triethanola- 
mine trinitrate injected intravenously exerts ten 
to twenty times less depressor response than 
nitroglycerine, dose for dose. 3) On the electro- 
cardiogram (Lead 11) both agents produce rather 
similar effects, except that T wave elevation and 
cardiac acceleration are generally less marked 
with triethanolamine trinitrate, dose for dose. 
4) In the dog heart-lung preparation, 5 mg. of 
each agent produces a brief initial increase fol- 
lowed by a decrease in cardiac output. These pre- 
liminary results suggest that the actions of the 
two agents are rather similar except that the more 
soluble triethanolamine compound exerts a some- 
what more prolonged coronary vasodilatation, 
but apparently less marked myocardial and 
peripheral depressant actions. 


Treatment of chronic leukemia with tri-ethylene 
melamine. Leo M. Meyer, ARTHUR SawITSsEY, 
Mi.tToN R. Beyers, Norton D. Ritz anp Con- 
RAD BRAHIN (introduced by ArtHur C. Dr 
GraFF). Goldwater Memorial Hosp. and Bronz 
V. A. Hosp., New York City. 

Seventeen adults with chronic leukemia were 
treated with 10-125 mg. of tri-ethylene melamine 
for periods of 10-200 days. Individual courses 
varied from 10-20 mg. Nausea, anorexia or vomit- 
ing was observed in 10 patients. Diarrhea was re- 
ported once. Hemoglobin and erythrocytes rose in 
2 persons. Platelets were unaltered. No bleeding 
tendency occurred. Transient leukopenia was 
noted three times. There was eosinophilia of 3- 
22% in 8 cases. Leukocytes fell in 13 individuals. 
Decreased cellularity of bone marrow followed in 
11 patients. Smears of peripheral blood and bone 
marrow were typically leukemic in these patients. 
Complete hematologic and bone marrow remission 
occurred in 2 cases with chronic lymphocytic 
leukemia. Pancytopenia with aplasia of bone mar- 
row resulted in death following 1 course of 20 mg. 
In 11 instances of lymphadenopathy 5 showed 
decrease in size of nodes while 6 remained un- 
changed. Among 9 cases of hepatomegaly 4 cases 
had regression of liver, 1 became larger, and 4 
were unchanged. Of 16 instances of splenomegaly 
6 remained unaltered while 10 decreased in size. 
Clinical remission was excellent in 4 cases, moder- 
ately good in 6, and unimproved in 6. 


Action of TEAC on the dog ileum in the presence 
and absence of distension. Frepgerick H. Mey- 
ERs (introduced by Ropert A. Woopsury). Div. 
of Pharmacology, Univ. of Tennessee Med. Units, 
Memphis. 

Motility of the terminal ileum of the dog was 
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recorded by two methods. Biebl (sub-cutaneous) 
Loops studied with and without anesthesia but 
with motility recorded from a balloon on the sur- 
face provide a record of intestinal motility with- 
out distension. Water-filled balloons were placed 
in the lumen of the terminal ileum under pento- 
barbital anesthesia and distended by a pressure of 
15-22 cm. of water. The activity of Biebl Loops is 
inhibited by tetraethyl ammonium chloride 
(TEAC) but the intestine distended by a water- 
filed balloon responds with an increase in fre- 
quency and strength of contraction as well as an 
increase in resting tone. The effect of TEAC in 
augmenting the motility of the distended intestine 
is not prevented by previous administration of 
adrenergic blocking agents, by vagal section or by 
atropine. Splanchnic section, however, abolishes 
the response. Epinephrine transiently counter- 
acts the stimulation which follows the administra- 
tion of TEAC. As an explanation for the differ- 
ential effect of TEAC, it is suggested that the 
stimulus to activity of distension is intrinsic and 
not vagally mediated and that distension gives 
rise to afferent impulses traveling the splanchnic 
nerves and exciting centrally a reflex inhibition 
which is abolished by the sympathetic ganglionic 
blocking effect of TEAC. . 


Action of neriifolin in man. K. Mezrey anv J. 
PiNeros.* Dept. of Pharmacology, Javeriana 
Univ. Med. School, Bogoté-Colombia. 
Pharmacological studies (Federation Proc. 8: 

320, 1949) showed that neriifolin, a glycoside of 

Thevetia neriifolia has digitalis-like actions. Nor- 

mal humans (10) tolerated well neriifolin orally in 

doses as 0.5-1 mg. (cat-unit: 0.2 mg.); the daily 
oral dose of 2 mg. produced nausea, vomiting and 

diarrhea. Intravenously (aqueous solution 1:2000 

with 10% alcohol) 1 mg. was well tolerated; there 

were no signs of circulatory alterations. In 14 pa- 
tients with high degree of congestive heart failure 
neriifolin treatment was started after a prelimi 
nary control period with salt free diet and a total 
fluid intake of 500-800 cc. Ventricular rate was 
counted three to five times daily; electrocardio- 
graphic tracings were recorded before and during 
the treatment; 24 hours diuresis and body weight 
were registered. Neriifolin was administered in- 
travenously (7 cases) in daily doses of 0.5-2 mg. 
and orally, 2-4 mg. (7 cases). In all treated cases 
there was observed: relief from the symptoms of 
the heart failure, diminution of the heart and 
respiratory rate, increase of the diuresis, diminu- 
tion of the body weight. The cardiotonic effects 
start to 8 hours from the beginning of the ad- 
ministration. Electrocardiographically signs of 

‘digitalization’ were observed: prolongation of the 

P-R, depression of ST in an early stage (12-24 

hours) of the treatment. These results were ob- 
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tained with total doses of 5-8 mg. intravenously 
or 10-14 mg. orally. As to the persistence of action, 
symptoms of failure reappeared 5-6 days after 
finishing the treatment. 


Effects of dextran and some other plasma substi- 
tutes in traumatic shock in mice. R. Cari MIt- 
LICAN,* SANFORD M. RosENTHAL, Rosert W. 
Mowry* anp E. F. Stouutman. Natl. Insts. of 
Health, Bethesda, Md. 

The acute toxicities of preparations of dextran 
(6%), modified gelatin (5% oxypolygelatin), poly- 
vinylpyrrolidone (3.5%), and human serum al- 
bumin (5%) were determined in normal mice by 
the intravenous administration of 1 ml. doses at 
hourly intervals. A fatal degree of traumatic shock 
was produced by burns and tourniquets with 
standardized procedures previously described 
(Pub. Health Rep. 57: 1923, 1942; 58: 1429, 1943). 
Therapy was administered within an hour after 
the trauma, comprising 5% of body weight intra- 
venously. The compounds were administered in 
0.9% saline or 5% glucose, and compared on a 
mortality basis with mice receiving saline or glu- 
cose alone. In shocked mice on a mortality basis 
no significant therapeutic effect from these prep- 
arations could be demonstrated when compared 
to glucose or saline treated controls employed 
alternately in the same experiments. The tolerance 
of some of these preparations in shocked mice was: 
considerably reduced particularly in burned ani- 
mals. This was manifest by an increased mortality 
above that of control groups treated with saline. 
Normal mice manifested a toxicity to oxypoly- 
gelatin, polyvinylpyrrolidone, and a dextran prep- 
aration when administered volumes equivalent to 
5-15% body weight. No toxicity was observed in 
normal mice administered similar volumes of an- 
other dextran preparation. Pathological and bio- 
chemical studies are being made to establish the 
basis for this toxicity. 


Evaluation of histamine liberator activity, illus- 
trated by a thiophanium compound RO 2-22232. 
Rutu MitcHE.ti,* Peacy Jo Newman,* Dov- 
GALD MacGiLiivray* AND Byron B. CLARK. 
Dept. of Pharmacology, Tufts College Med. School, 
Boston, Mass. 

In the past decade high molecular weight drugs 
have been shown to release histamine, but only 
recently has this been demonstrated with rela- 
tively simple organic compounds. This paper il- 
lustrates the methods used in testing RO 2-2222, 
d-3, 4(1’,3’-dibenzyl-2’-keto-imidazolido)-1 ,2-tri- 
methylene thiophanium d-camphor sulfonate, a 
new ganglionic blocking agent, for its histamine 
liberator activity. When RO 2-2222 was given in- 
travenously to dogs during preliminary screening, 
a vasodepressor curve suggestive of histamine 
release was noted. RO 2-2222, in intradermal tests, 
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caused typical histamine wheal and flare in hu- 
mans, guinea pigs and dogs. In the only dog not 
showing a positive wheal, there was no histamine 
release on intravenous injection. This procedure 
apparently gives a fairly good indication of any 
species specificity and susceptibility. Pentobarbi- 
tal anesthetized dogs were given RO 2-2222 intra- 
venously and blood samples collected repeatedly. 
Plasma histamine was determined chemically and 
by bio-assay. The bio-assays used were response 
of cat blood pressure before and after atropine 
and before and after pyribenzamine, and the re- 
sponse of guinea pig ileum, these responses being 
compared with histamine. The micro-chemical 
method used, capable of demonstrating 0.1 ug/cc. 
was a modification of existing methods. Using 
another method RO 2-2222 was injected into the 
femoral artery and, after a latent period, systemic 
effects of histamine were noted. Effects were noted 
with doses too small to elicit any response on in- 
travenous administration. In the latter method 
the animal survives while in the intravenous in- 
jection technic, the total amount of histamine 
liberated is so great the animal usually dies. 


Psychic stress and voluntary choice of ethanol in 
rats. Witt1AM T. Moore,* Bernice M. Doucet, 
HeERsHEL G. TREE* AND PauLL. Ewina. Univ. of 
Texas Med. Branch, Galveston. 

Performance in learning a multiple-T maze and 
reactions to threshold electro- and audiogenic 
shock are correlated with small increases in volun- 
tary intake of 5% V/V of ethanol, under conditions 
in which rats are permitted free choice of water or 
alcohol. This behavior is interpreted as a result of 
psychic stress rather than a metabolic disturbance. 


Cardiac protective action of Regitine (C-7337). 
LuciEN E. Morris, Coune Sane YEIN, BRuNo 
Harp AND JosEPH M. Wuite, JR. (introduced by 
Rosert M. FEATHERSTONE). Div. of Anesthesi- 
ology, Sta'e Univ. of Iowa Hosps., Iowa City, 
Towa. 

Studies have been made of the effectiveness of 
Regitine (C-7337), in preventing cyclopropane- 
epinephrine ventricular tachycardia in dogs. Elec- 
trocardiograms were made during and following 
injections of the drugs and the deflections of the 
writing stylus were continually observed. During 
cyclopropane anesthesia Regitine 4.0 mg/kg. body 
weight consistently protected for 2 or more hours 
against the production of ventricular tachycardia 
by injection of the standard dose of epinephrine 
(10 gamma/kg. body weight). Preliminary clinical 
studies indicate that following administration of 
25 mg. Regitine (total) some degree of protection 
may be expected against the occurrence of spon- 
taneous ventricular irregularities during cyclopro- 
pane anesthesia. Its use in this way may be of 
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limited value, however, because of occasional 
severe falls in blood pressure. 


Significance of the GFR/Tmg ratio. Joun H. 
Moyer AND Carrott A. Hanpiey. Dept. of 
Pharmacology, Baylor Univ. College of Medicine, 
Houston, Tex. 

It is a generally accepted fact that glucose is 
transported across the renal tubular membrane in 
only one direction, i.e. from the glomerular filtrate 
into the peritubular capillaries. If tubular enzy- 
matic activity is not altered and if the tubules of 
all active nephrons are transporting glucose at 
maximum capacity (Tmg), then the only way in 
which the total amount of glucose transported by 
the tubules could be changed, would be to increase 
or decrease the number of active nephrons. De- 
spite changes in glomerular qltration, the GFR/ 
Tmg should remain constant since the technique 
of determining Tmg necessitates delivering more 
glucose to the individual tubules than they are 
able to reabsorb. In order to evaluate these deduc- 
tions, attempts were made to alter renal function 
by both increasing and decreasing renal blood 
flow. It was increased by thyroxin and hydrazino- 
phthalozine and decreased by hemorrhage, mor- 
phine, and epinephrine administration. Observa- 
tions were made on renal blood flow, Tmg, and 
glomerular filtration rate. It was observed that 
glomerular filtration rate could be increased or de- 
creased significantly and was not necessarily re- 
lated to renal blood flow. However, the Tmg 
always paralleled changes in glomerular filtration 
rate. It is concluded that this was brought about 
by changing the number of active nephrons. 


Histidinuria and liver function. Joz B. Nasu,* 
Harvey Hays, Jr.,* Jovce K. Howarp* anv 
G. A. Emerson. Univ. of Texas Med. Branch, 
Galveston. 

Urinary excretion of imidazoles increases in the 
2d trimester of pregnancy; this has been attributed 
te impairment of liver function. Excretion of 
exogenous histidine and simultaneous blood levels 
were studied in dogs treated with CCl, and re- 
sults are interpreted through considerations of 
histidase activity, renal clearance, and carnosine 
metabolism. 


Cardio-vascular effects of procaine amide. PEGGY 
Jo NewMaAn* anp Byron B. Crarx. Dept. of 
Pharmacology, Tufts College Med. School, Boston, 
Mass. 

Procaine amide (Pronestyl-Squibb) is related 
chemically and pharmacologically to procaine 
with an amide substituted for an ester linkage be- 
tween DEAE and PABA. The mechanisms of 
cardio-vascular action, on which the clinical uses 
of procaine amide depend, have been studied and 
the results reported herein. In anesthetized cats 
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and dogs, doses of procaine amide less than 10 
mg/kg. produce no change in blood pressure; at 
10 mg/kg., pressure usually falls slightly, while 
dos2s greater than 20 mg/kg. invariably produce 
hypotension. Procaine amide has one-fifth the 
vasodilator activity of procaine and papaverine 
as measured by femoral flow. EKG changes in 
anesthetized dogs and cats, in doses greater than 
10 mg/kg., consist of bradycardia (without other 
changes in rhythm), depression and notching of T 
waves and QRS complexes and prolongation of PR 
and QRS intervals. In the exposed dog heart, with 
rate kept constant and intact innervation, conduc- 
tion is slowed and auricular threshold elevated 
with 10-20 mg/kg. doses. In the frog ventricle strip 
exposed to procaine amide (1 mg/ml.) for 25 min- 
utes conduction is slowed 45% while threshold is 
elevated 100%. In the isolated rabbit heart pro- 
caine and quinidine elevate ventricular threshold 
more but have a shorter duration than procaine 
amide. Contractility is equally depressed by pro- 
caine and quinidine, but unaffected, slightly in- 
creased or decreased by procaine amide which 
produces a proportionally greater elevation of 
threshold with less effect on contractility. Heart 
rate is uniformly slowed. The maximum driving 
rate in the isolated rabbit auricle is elevated 
equally by procaine and quinidine, each about six 


times more potent than procaine amide. 


Blockade of responses to epinephrine and nor- 
epinephrine by Dibenamine congeners. Mark 
NICKERSON, JAMES W. Henry* AND GEORGE M. 
Nomacucui.* Dept. of Pharmacology, Univ. of 
Utah College of Medicine, Salt Lake City, Utah. 
The pressor response of the intact cardiovas- 

cular system to epinephrine is more readily ‘re- 

versed’ by various adrenergic blocking agents 
than is the response to norepinephrine. Without 
allowance for the complexity of the cardiovascular 
system, this observation frequently has been in- 
terpreted as indicating that the effects of nor- 
epinephrine are less readily inhibited. In the case 
of blockade by the §-haloalkylamines, which ap- 
pear to be firmly attached to specific ‘receptors’, 
this interpretation would imply that epinephrine 
and norepinephrine activate different receptors 
or that the chain of events between combination 
with the receptor and final contraction of the 
smooth muscle cell is quantitatively dependent 
upon the chemical configuration of the mediator. 

Detailed quantitative studies of the blockade of 

essentially pure excitatory responses to epineph- 

rine and norepinephrine in cats by G-D 228 and 

SKF 688A (very potent phenoxyethyl derivatives 

of Dibenamine) were carried out on the chronically 

denervated nictitating membrane and on the in- 
tact cardiovascular system modified by inducing 
maximal adrenergic vasodilation and cardioac- 
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celeration with a continuous infusion of isopropyl- 
norepinephrine. Tlockade of responses to epi- 
nephrine and norepinephrine was found to be 
qualitatively and quantitatively similar. These 
observations indicate that differences in the gross 
blood pressure response to various sympathomi- 
metics after the administration of adrenergic 
blocking agents are due to disparities in their 
vasodilating and cardiac stimulating properties, 
actions which cannot be inhibited by any of the 
currently employed adrenergic blocking agents, 
rather than to any inequalities in the blockade of 
vasoconstriction. 


Inside the cell. Part II: The regulation of enzyme 
activity (motion picture). ALEx B. NoviKkorr 
AND JEROME A. Scuack (intfoduced by I. Nev- 
WIRTH). Univ. of Vermont, College of Medicine, 
Burlington, and Beth Israel Hospital, New York 
City. 

Like Part I (Federation Proc. 8: 120, 1949), this 
film has been produced by the U. 8. Army Med. 
Illustration Service, under the supervision of the 
Surgeon General. It attempts to show the impor- 
tance to chemotherapy of a knowledge of the fac- 
tors regulating enzyme action. Among the regulat- 
ing factors discussed are the intracellular location 
of enzymes, changes in their concentrations result- 
ing from changed functional and hormonal states, 
pH, concentrations of reaction products, metallic 
activators and inhibitors, and anti-metabolites. 
The enzymatic basis of drug action is shown by 
animation of the sulfanilamide-p-aminobenzoic 
acid and of the eserine-acetylcholine esterase re- 
lationships. Five investigators are shown in their 
laboratories: Dr. Walter C. Schneider, demon- 
strating the use of differential centrifugation to 
localize enzymes inside the cell; Dr. A. Szént- 
Gyoérgi, showing the effect of adenosine triphos- 
phate on isolated muscle fibers and actomyosin 
threads; Dr. Harland G. Wood, administering 
carboxyl C'4-labeled acetate to rats and demon- 
strating the isotope distribution in the glycogen 
molecule; Dr. D. W. Wooley, demonstrating mice 
in which thiamin deficiency has been produced by 
feeding the anti-vitamin, pyrithiamin; and Dr. 
David Nachmansohn, demonstrating the action of 
eserine on the conduction of impulses by the 
isolated nerve fiber of the squid. Extensively 
animated sequences include the path taken by C'*- 
labeled acetate in carbohydrate intermediary me- 
tabolism and the ionic, electrical and enzymatic 
changes which may occur during the transmission 
of impulses by nerves. 


Action of rat liver slices upon pamaquine hydroi- 
dide. SHrrtey J. NYDEN (introduced by E.M.K. 
GEILING). Dept. of Pharmacology, Univ. of Chi- 
cago, Chicago, Il. 

Recent evidence that the metabolites of pama- 
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quine are excreted in the urine of animals adminis- 
tered the drug suggested that the compound may 
be altered by the action of the tissues. The incuba- 
tion of panaquine with rat liver slices resulted in 
a decrease in the concentration of the added drug 
when it was determined using the colorimetric 
technique of Brodie et. al. (J. Biol. Chem. 168: 32, 
1947). Slices were placed in closed vessels contain- 
ing oxygenated Krebs’-Ringer-Phosphate solu- 
tion to which were added 0.04 m glucose and pama- 
quine in the concentration of 10-‘ m. The vessels 
were incubated for 2 hours at 37.8° C. with shaking. 
A decrease of 40.2% was observed in the concen- 
tration of pamaquine remaining in the total system 
when compared to that measured in the control 
vessels incubated with boiled liver slices. The 
amount of the drug absorbed by the boiled tissue 
was estimated by comparison with controls incu- 
bated without tissue. The results obtained suggest 
that pamaquine is converted, in vitro, by respiring 
liver slices to metabolites not measured by the 
Brodie technique. 


Comparative toxicity of halogenated hydrocarbons 
proposed for fire extinguishants. Frep W. 
Oserst, CHARLES C. ComstTock* AND FRANCIS 
P. McGratu.* Med. Div., Army Chemical Center, 
Md. 

A series of 12 halogenated hydrocarbons and 
CO, either proposed or now in use as fire extin- 
guishers were tested for inhalation toxicity in rats 
exposed 15 minutes. Each of these compounds was 
also subjected to pyrolysis by passing the vapor 
over an iron surface at 800° C. and the resulting 
mixture tested for inhalation toxicity. The method 
used by Deichmann and LeBlanc for determining 
approximate lethal dose of compounds adminis- 
tered by injection was adapted to the determina- 
tion of inhalation toxicity of vapors dispersed in 
air. Exposures were made in a dynamic air flow 
chamber on one animal at a time in steps of in- 
creasing concentrations. Each step was 50% higher 
than the preceding one until a level was reached at 
which the animal died either during the exposure 
or during the 14-day observation period. The 
validity of this method was verified on methyl 
bromide by comparing the results with those from 
the LC50 method, using 10 animals at each level. 
The following compounds are in order of increas- 
ing toxicity: CF;Br, CF,, CF:BrCl, C2F,Bre, CO2, 
C:H;Br, CF:Brz, CH.CIBr, C.F;ClBrse, C:.H2F.Bro, 
CCl,, CH;Br and CH;I. The ALC (approximate 
lethal concentration) for the least toxic compound 
is 5070 mg/1. or 834,000 ppm and for the most toxic 
is 22 mg/1. or 4000 ppm. The inhalation toxicity of 
nine of these compounds is increased on pyrolysis. 
Vapors of CH;Br and CHI are less toxic after 
pyrolysis. Heating did not affect the toxicities of 
CF, and CO, due to their thermal stability. All of 
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the compounds produced irritation to the respira- 
tory system and varying degrees of narcosis. 


Spasmolytic activity of phenyl y-(2-pyridyl) propyl 
ketone (EJA II) and some related compounds, 
J. F. O’Leary anp I. H. Starter (introduced by 
HERBERT B. STOKINGER). Div. of Pharmacology 
and Orthopaedic Surgery, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N.Y. 
It has been shown that many 2-substituted 

pyridyl and quinolyl compounds related to EJA 
II are potent central nervous system depressants. 
In anesthetized and in spinal cats, EJA II causes 
a transient fall in blood pressure. Neither atropine 
(0.1 mg/kg.) nor phenindamin (Thephorin, 4 mg/ 
kg.) altered this response. EJA II did not affect 
the change in blood pressure noted after acetyl- 
choline, epinephrine, or histamine. On isolated 
strips of rabbit ileum, EJA II and several related 
compounds in dilutions of 1:10,000-1:25,000 caused 
a decrease in tone and some depression of spon- 
taneous contractility. When tested by the quanti- 
tative technique of Miller, Tainter and Becker (J. 
Pharmacol. & Exper. Therap. 92: 260-268), these 
compounds appear to be 1/5,000 as potent as 
atropine in antagonizing the spasmogenic activity 
of acetylcholine. On the other hand, EJA II, 
phenyl y-(2-quinolyl) propyl ketone, phenyl y-(2- 
pyridyl) a-phenyl propyl ketone and several re- 
lated compounds appear to be almost as potent as 
papaverine as an antagonist to the action of 
barium chloride. After acetylcholine induced 
spasm, these compounds caused striking reduction 
in the motility as well as of the tone of the small 
intestine. On the other hand, the relaxation of 
barium induced contractures occurred without any 
decrease in intestinal motility. 


A critique of laboratory methods for the evalua- 
tion of agents for use in collagen diseases. 
GERALD Q. O’NEILL, Rosert T. Forp, Dorotuy 
N. Ducat, Evans Fappts, Ropert L. PEImrrer 
AND WiuurAMm S. WALLER (introduced by Kari 
H. Breyer). Med. Research Div., Sharp and 
Dohme, Inc., Glenolden, Pa. 

In this laboratory the following four methods 
have been modified and adapted to the evaluation 
of agents for use in the treatment of collagen dis- 
eases: 1) antihyaluronidase activity in mice, 
(Opsauu. Yale J. Biol. & Med. 21: 487, 1949) in 
which the inhibition of the spreading effect of 
hyaluronidase in the skin of the mouse was meas- 
ured; 2) experimental plantar arthritis in the rat 
(Setye. Brit. M. J. 2: 1129, 1949) in which the 
power of the agent to inhibit the production of 
arthritic and periarthritic changes in the foot of 
the rat was meaured. The degree of inhibition was 
determined by the change in the size of the affected 
foot, obtained by the displacement of mercury in & 
calibrated tube; 3) functional activity of the 
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pituitary-adrenal system as revealed by the ad- 
renal ascorbic acid depletion (Sayers, SAYERS 
anD Woopsury. Endocrinology 42: 379, 1948). 
Some indication of the mode of action of an agent 
as it relates to the pituitary-adrenal system has 
been obtained from the effect of the agent on the 
ascorbic acid level in the adrenal gland of the rat; 
4) inhibition of the anaphylactoid reaction to egg 
white in the rat (SELYE. Canad. M. A. J. 61: 553, 
1949). The overall interpretation of efficacy as 
measured by this battery of tests is in reasonable 
agreement with the general clinical impression of 
utility of such agents as cortisone, ACTH, Arti- 
sone, pregnenolone, testosterone, progesterone, 
hydroxyphenyl cinchoninic acid, desoxycorticos- 
terone and related compounds. 


Anticonvulsant and toxic effects of alpha-phenyl- 
butyrylurea, an aliphatic analogue of pheno- 
barbital and phenurone. MarsHa.u J. ORLOFF,* 
P. E. FetpMan,* CHarLes H. SHarova* aNnpD 
Cart C. Prerrrer. Dept. of Pharmacology, Univ. 
of Illinois College of Medicine, Chicago, and 
Manteno State Hospital. 

Alpha-phenyl-butyryl urea (PBU), the ethyl 
analogue of ‘Phenurone’ and the aliphatic ana- 
logue of phenobarbital, was found to be a, potent 
anticonvulsant against artifically-induced convul- 
sions in laboratory animals. Further, it was found 
to be chronically non-toxic in effective doses. In a 
group of 10 institutionalized patients with severe 
epilepsy, this drug appeared to be effective in con- 
trolling grand mal seizures. However, the drug 
produced severe toxic effects when doses necessary 
to bring about adequate control were given. PBU 
was not given an adequate trial in psychomotor 
epilepsy, but from the evidence now available it 
appears that the drug increases the frequency of 
psychomotor attacks. PBU was not tested in petit 
mal epilepsy. The extreme toxicity of alpha- 
phenyl-butyryl urea at effective anticonvulsant 
dosage levels precludes its use as a therapeutic 
agent in the treatment of epilepsy. 


A clinical evaluation of the use of atropine or 
scopolamine alone as premedicating agents. O. 
Srpngey Ort, JosELYN Rosps* anp K. E. Lem- 
MER.* Depts. of Pharmacology, Anesthesiology 
and Surgery, Univ. of Wisconsin Med. School, 
Madison. 

Scopolamine has come to be used rather exten- 
sively in anesthetic premedication by virtue of the 
psychic sedation in addition to salivary inhibition 
it produces. Frequently when used alone there is 
the complaint from surgeons or the nursing staff 
that the postoperative period of the patients is 
disturbed. Other factors could also be responsible. 
In an attempt to separate the drug effect as much 
as possible, 12 ambulatory patients over a week 
postoperatively were tested in random order at 
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one- or 2-day intervals with the two belladonna 
derivatives administered intravenously in dosages 
of 0.3-0.6 mg., in the amount which would have 
been judged adequate for operative medication. 
Respiratory effects were determined from basal 
metabolism records, salivary flow was measured, 
and general attitude and behavior evaluated ob- 
jectively. Salivary inhibition occurred within 5 
minutes of drug administration but the effect with 
scopolamine definitely was more prolonged, usu- 
ally lasting in excess of 2 hours. There was definite 
psychic sedation in 11 patients after scopolamine 
and in none after atropine. None of the patients 
were restless or exhibited mental changes after 
atropine while 5 with scopolamine were restless 
and 3 were mentally confused,-in one of whom the 
period persisted into the second day. The adminis- 
tration of appropriate doses of morphine or other 
analgesic and depressant drugs before the patient 
recovers from the anesthetic depression counter- 
acts such undesirable reactions. 


Effect of stable and radioactive gallium on Qo, of 
rat liver slices. Jesse D. PERKINSON, JR. AND 
Rosert 8. InGous (introduced by H. D. 
Bruner). Oak Ridge Inst. of Nuclear Studies, 
Oak Ridge, Tenn., and Georgia Inst. of Tech- 
nology. 

As the first in a series of studies of the effect of 
internal irradiation, the Qo, of liver slices was de- 
termined for rats sacrificed at 6, 12, 18, 24, 48, 72, 
and 96 hours after radioactive gallium plus stable 
gallium or an equivalent amount of stable gallium 
was injected by tail vein. By 6 hours, the Qo. was 
significantly depressed in the irradiated tissues 
and the same degree of depression was apparent 
at 12 hours. The Qo, values were normal during the 
48- through 96-hour period. The effect of gallium 
irradiation on glycogen and water content was also 
determined. 


Suppression of tachycardia following adrenergic 
blockade. ALBERT J. PLumMMeER, WIiLuram B. 
ReitzE* AND FreprRicK F. YONKMAN. Research 
Dept., Div. of Macrobiology, Ciba Pharmaceutical 
Products, Inc., Summit, N. J. 

Adrenergic blockade following the use of Regi- 
tine (0.5 mg/kg.) (2-[N-p’-tolyl-N-(m’-hydroxy- 
phenyl)-aminomethyl]-imidazoline) is uniformly 
accompanied by hypotension in the dog anesthe- 
tized with pentobarbital and commonly but not 
not uniformly by an associated tachycardia; 
varying degrees of tachycardia usually occur in 
man. Various measures have been employed to 
suppress the increase in heart rate while the hypo- 
tensive effect of Regitine is maintained. It has 
been observed that the incidence of tachycardia 
is much lessened when the absorption is slowed by 
using the subcutaneous or intestinal route of ad- 
ministration. After tachycardia has fully de- 
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veloped following intravenous administration of 
Regitine however, 5-30 uwg/kg. of veratramine in- 
travenously or 30-100 ug/kg. introduced into the 
intestine of the dog almost completely negate the 
cardioaccelerator effect. Since veratramine pre- 
vents the cardiac speeding after epinephrine it is 
possible that its action in this case might be di- 
rected against ‘“‘spared”. circulating epinephrine 
which is not metabolized due to adrenergic block- 
ade of receptors at adrenergic effector sites else- 
where. The ‘antiaccelerating effects’ (Krayer) of 
veratramine and other veratrum principles on 
tachycardia produced by other adrenergic blockers 
will also be presented. 


Action of polypropylene glycols with average 
molecular weights of 400, 750, 1200 and 2000 on 
the cardiovascular and central nervous systems 
of the dog. LEONARD Procita* AND F. E. SuHIDE- 
MAN. Dept. of Pharmacology, Univ. of Michigan, 
Ann Arbor. 

It has been reported previously (Federation 
Proc. 8: 332, 1949) that polypropylene glycol 750 
is capable of producing a bigeminal rhythm of 
ventricular origin in the anesthetized dog and this 
action is in some way related to a relative anoxia 
of the myocardium. This property is shared by 
polypropylene glycol 400 but not by polypropylene 
glycols 1200 or 2000. Similarly, the two lower 
molecular weight substances produce a pressor 
response but the other two do not. This pressor re- 
sponse is eliminated by the exclusion of the ad- 
renals from the circulation, but is not abolished by 
tetraethylammonium chloride. This latter obser- 
vation suggests that the pressor response is due to 
a direct action on the adrenal medulla. The fact 
that the two higher molecular weight substances 
neither possess this action nor produce the ven- 
tricular arrhythmia suggests that the bigeminal 
rhythm which appears following the administra- 
tion of the two lower molecular weight compounds 
is dependent upon the existence of not only a rela- 
tive myocardial anoxia but also an increase in 
circulating epinephrine or sympathin. The poly- 
propylene glycols are also potent central nerv- 
ous system stimulants. Electroencephalographic 
studies show they possess the unusual property of 
producing a spreading type of increased electrical 
activity in the cortex. The marked antagonism of 
polypropylene glycol 750 to mephenesin depres- 
sion of the flexor reflex in the decerebrate dog in- 
dicates the excitant activity is present at mid- 
brain and lower levels. 


Subacute oral toxicity of ipecac and the accumula- 
tion of its alkaloids in tissues. Jack L. Rapom- 
skI,* Ernest C. Hacan,* Henry N. Fuyat* 
AND ARTHUR A. NeExson. Div. of Pharmacology, 
Food and Drug Administration, Federal Security 
Agency, Washington, D.C. 
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Little attention has been given to the possibility 
of absorption and accumulation of harmful levels 
of the ipecac alkaloids (largely emetine and ceph- 
aeline) after the oral ingestion of crude ipecac. 
Ipecac has been proposed for inclusion in oral 
barbiturate preparations to prevent death from 
overdosages. Experiments conducted on dogs and 
cats showed that ipecac is ineffective in preventing 
anesthesia and death from large doses of pento- 
barbital. The subacute toxicity of ipecac to rats, 
cats, and dogs was investigated. A dietary level of 
1000 ppm was fatal to rats in 7-26 weeks. Daily 
doses as low as 62.5 mg/kg. were fatal to 2 of 3 
cats after 5 and 13 doses. Daily doses as low as 20 — 
mg/kg. killed 3 of 4 dogs in 3-4 weeks, and the 
fourth after 61 weeks. Histopathological examina- 
tion revealed some liver damage. The tissues of 
certain of these animals were examined chemically 
for ipecac alkaloids by Gimble’s ultraviolet ab- 
sorption method and Gimble’s modification of 
Brodie’s methyl orange method (J. Pharmacol. 94: 
431, 1948). The livers of rats which died on 1000 
ppm of ipecac showed levels up to 14 mg. of ipecac 
alkaloids per 100 grams. The livers of dogs receiv- 
ing 20 mg/kg. showed the presence of 1.2-4.9 mg/ 
100 gm. This represents approximately 10-30% of 
the total alkaloids administered. 


A quantitative method for determining the ability 
of surviving renal slices to concentrate phenol- 
sulfonphthalein. Ropert C. RaTHBuN* AND F. 
E. Suipeman. Dept. of Pharmacology, Univ. of 
Michigan, Ann Arbor. 

Quantitative data on phenolsulfonphthalein 
(PSP) concentration by slices of surviving kidney 
cortex have been obtained in the past by varying 
the concentrations of PSP, substrates or inhibitors 
and noting the ratio of concentrations of any two 
of these three variables required to produce an all 
or none effect, i.e. visible concentration or no con- 
centration. Considerably more information could 
be acquired with less effort if it were possible to 
quantitatively determine the concentration of 
PSP in the slice. Slices of guinea pig renal cortex 
were incubated in a medium as described by 
Beyer et al. (Am. J. Physiol. 161: 259, 1950), re- 
moved after incubation, blotted and weighed. 
The slices were extracted for one hour with water 
in a continuous extractor, the extract evaporated 
to dryness and the residue taken up in 0.2 ml. of 
water. To this, sufficient ethyl alcohol (95%) was 
added to make a final volume of 10 ml. The solu- 
tion was centrifuged to remove any insoluble ma- 
terial, an aliquot evaporated to dryness, the 
residue dissolved in 0.1 N sodium hydroxide and 
the concentration of PSP determined spectro- 
photometrically. Employing this method it has 
been found that 1) PSP concentration in the slice 
begins within one minute and reaches a maximum 
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in 15 minutes, 2) maximum concentration is affec- 
ted by the ratio of slice weight to medium volume, 
and 8) if concentration is partially inhibited by 
dehydroacetic acid reversal is afforded by suffi- 
ciently high concentrations of sodium acetate. 


Influence of respiratory acidosis on the plasma 
levels of thiopental sodium. CHALMERs J. Ray- 
BURN,* RicHaRD W. WHITEHEAD AND WILLIAM 
B. Draper. Dept. of Physiology and Pharma- 
cology, Univ. of Colorado Med. Center, Denver. 
The effect of respiratory acidosis on the plasma 

levels of thiopental (Pentothal) sodium in dogs 
has been studied. The control animals were given 
pure oxygen, the experimental animals either 10, 
20, 30, or 40% carbon dioxide in oxygen or were 
under the influence of endogenous carbon dioxide 
which accumulated during diffusion respiration. 
It was found that with the establishment of res- 
piratory acidosis—the px of venous blood ranging 
from 7.25-6.80—the plasma level of thiopental de- 
creased by as much as 50%, even though the intra- 
venous injection of the anesthetic agent was con- 
tinued during this time. Upon the withdrawal of 
carbon dioxide, followed by the administration of 
oxygen, the plasma level of thiopental rose con- 
currently with blood pu, even in those animals 
which had received no additional thiopental so- 
dium for periods of 30-60 minutes. After the fif- 
teenth minute of diffusion respiration the animals 
showed the same pattern of distribution of thio- 
pental sodium as that of the dogs which had in- 
haled carbon dioxide. Blood volume changes have 
been studied under the above conditions and will 
be discussed in relation to the plasma thiopental 
changes observed. (Supported by a grant from 
the Office of Naval Research.) : 


Isolation of 17-hydroxycorticosterone and other 
steroid ketones from adrenal venous blood of 
cows. Hans Reicu, Don H. NELSON AND FRANK 
X. GASsNER (introduced by Leo T. SAMUELs). 
Dept. of Biochemistry, Univ. of Utah College of 
Medicine, Salt Lake City, and Exper. Station, 
Colorado A and M College, Fort Collins. 

By means of a special catheter, adrenal venous 
blood was collected from cows before and after 
administration of ACTH. The blood was then ex- 
amined for adrenocortical steroids. Several dis- 
tributions between dilute alcohol and hexane were 
carried out, followed by separation of the ketones 
with Girard’s reagent and subsequent acetylation. 
The crude acetylated product showed strong ab- 
sorption at 240 mu, but only a small amount of 
17-hydroxycorticosterone acetate (Kendall’s 
Cmpd. F acetate) could be isolated by chromatog- 
raphy. At least two other compounds were found 
which also showed absorption at 240 my. One of 
these substances melted at 205-210° and probably 
contained two keto groups, one hydroxyl group 
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and one acetoxy group, as shown by the infrared 
spectrum. The other substance did not crystallize 
thus far. It gave a positive Zimmermann reaction 
typical for 17-ketosteroids and showed peaks at 
5.70 » and 5.93 in the infrared. Furthermore, the 
presence of one hydroxyl and one acetoxy group 
could be established. Surprisingly enough only the 
17-keto group reacted with semicarbazide acetate 
in alcohol-pyridine. This makes it highly improb- 
able that the a,§-unsaturated keto group is in 
3-position. After oxidation with chromic acid the 
infrared spectrum showed three keto groups, the 
newly formed one probably in 11-position. There 
is good evidence that this Ci-ketone is closely 
related to the androgen which was found to be 
present in the feces of pregnant cows (LONGWELL 
AND GASSNER. Federation Proc. 6: 272, 1947). 


Effect on veratrine alkaloids on the carotid sinus 
pressor reflex. ArTHUR P. RICHARDSON, 
CAROLYN FarrRar* AND Harry A. WALKER. 
Dept. of Pharmacology, Emory Univ. School of 
Medicine, Emory University, Ga. 

It has long been recognized that veratrine alka- 
loids may induce a bradycardia, fall in blood 
pressure, and depression of respiratioa, by virtue 
of reflex stimulation on the vagus nerves. This 
reaction, however, does not account for the total 
hypotensive action of these agents, since they 
still produce a marked fall in pressure after vagot- 
omy. The mechanism of this latter reaction has 
remained obscure. We have found that many vera- 
trine alkaloids possess the property of depressing 
and blocking the carotid sinus pressor reflex, at a 
time when blood pressure has fallen very little. 
The following preparations have been assayed by 
this procedure and the dose (mg/kg.) required to 
produce a 50% depression of the carotid reflex are 
as follows: germitrine .0013, protoveratrine .003, 
germine >10.0, germerine .003, germidine .003, 
Veriloid .008, veratramine >0.3 and jervine >1.0. 
The mechanism of this effect will be discussed. 


Cyanide in the blood of dog and man following 
the administration of thiocyanate. FREDRIC 
RIEDERS AND FRANz GOLDSTEIN (introduced by 
CHARLES M. GruBer). Depts. of Pharmacology 
and Surgical Research, Jefferson Med. College, 
Philadelphia, Pa. 

Goldstein and Holburn (J. Pharmacol. & Exper. 
Therap. 96: 285, 1949) have shown that poisoning 
of the dog with thiocyanate resulted in histotoxic 
hypoxia. Following the intravenous injection of 
NaSCN (300 mg/kg.) increasing amounts of cy- 
anide determined by the method of Gettler and 
Goldbaum (Anal. Chem. 19: 270, 1947) and decreas- 
ing amounts of SCN~ were found in the blood of 
5 dogs (average CN~ mg/100 ml. blood cells: 0.115 
after 2 hours; 0.215 after 4 hours; 0.325 after 6 
hours; 0.400 after 8 hours; 0.480 after 10 hours). 
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Several hours following single injections of about 
700 mg. NaSCN for the determination of extra- 
‘cellular fluid space cyanide could be detected in 
the blood of eight patients (0.005-0.05 mg/100 ml. 
blood cells). Most of the cyanide was found in the 
cellular fraction of the blood. The significance of 
these experimental findings in relation to the toxic 
and hypotensive action of thiocyanate will be dis- 
cussed. 


Effects of cortisone on intradermal pneumococcal 
infections in rabbits. Harry J. Roprnson. Merck 
Inst. for Therapeutic Research, Rahway, N. J. 
The effect of cortisone on the course of an in- 

fection produced by the intradermal injection of 

virulent Type I pneumococci was studied in rab- 
bits. Cortisone was given subcutaneously in doses 
of 1-3 mg/kg. animal body weight over a 7-day 
period prior to the pneumococcal injection and 
thereafter until the experiment was terminated. 
Under these conditions, cortisone lowered the re- 
sistance of rabbits to this infection as judged by 
the dermal lesion, erythrocyte sedimentation rate, 
blood culture, mortality and histopathology. Der- 
mal lesions in non-cortisone treated rabbits were 
relatively well localized measuring approximately 
3-4 square inches at the 48-hour observation 
period. In contrast, the dermal lesions in cortisone 
treated rabbits measured approximately 28 square 
inches. Blood cultures revealed the early appear- 
ance of a pneumococcal bacteremia in the corti- 
sone treated animals leading in most instances to 
death of the host within 4-10 days. Non-cortisone 
treated rabbits usually developed a transient low 
grade bacteremia and most animals survived the 
infection. Other studies including the histopath- 
ology, blood picture, erythrocyte sedimentation 
rate, also indicated that the disease was more ful- 
minating in rabbits receiving cortisone. Penicillin 
was able to control the infection in both cortisone 

and non-cortisone treated animals although a 

greater dose of penicillin was required when corti- 

sone was administered. 


A method of testing for vasoactivity in the iso- 
lated guinea pig kidney using a constant flow 
perfusion system. R. R. Roepke anp G. H. 
BREWER (introduced by J. T. LircHF1E.p, JR.). 
Stamford Research Labs., American Cyanamid 
Company, Stamford, Conn. 

A constant flow perfusion system described else- 
where was used to study the vasoactivity of the 
isolated guinea pig kidney. A balanced salt solu- 
tion was perfused through the kidney via the renal 
artery, the pressure in the perfusion line adjacent 
to the renal cannula being recorded and taken as 
a measure of the peripheral resistance of the kid- 
ney. An investigation was made of the conditions 
affecting the reactivity of the renal vessels, as 
shown by responses to the reference drugs epineph- 
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rine and acetylcholine or papaverine. The temp. 
erature as well as the composition of the perfusion 
fluid was found to be important in the maintenance 
of sufficient vascular tone to give reversible re- 
sponses to vasodilating drugs. With usable prepa- 
rations of kidneys, effective doses of the drugs in 
micrograms are of the order of 0.02 for 1-epineph- 
rine, 0.002 for acetylcholine and 0.3 for papaverine 
with a gradual decrease in sensitivity with time. 
Most usable preparations gave satisfactory re- 
sponses for 2-3 hours with some lasting 5-6 hours, 


Experimental diabetes produced by 8-hydroxy- 
quinoline. Mary A. Roor* anp K. K. Cuen, 
Lilly Research Labs., Indianapolis, Ind. 

It was recently reported by Kadota (J. Lab. & 
Clin. Med. 35: 568, 1950) that intravenous adminis- 
tration of 8-hydroxyquinoline (oxine) to rabbits 
produced an alloxan type of diabetes. In repeating 
some of this work we found that the production 
of a transient hyperglycemia occurred in all our 
rabbits but that a persistent hyperglycemia re- 
sulted in only 9 of the 29 rabbits which were in- 
jected intravenously with 8-hydroxyquinoline. 
The duration of hyperglycemia in these 9 rabbits 
varied from 4-16 days. When methylene blue (50 
mg/kg.) was injected intravenously immediately 
before the administration of 8-hydroxyquinoline, 
hyperglycemia of from 14 to more than 40 days 
duration occurred in 8 of the 14 rabbits so treated. 
Apparently methylene blue potentiates the dia- 
betogenic action of 8-hydroxyquinoline just as it 
does with alloxan, as was recently reported by 
Lazarow (Proc. Soc. Exper. Biol. & Med. 73: 323, 
1950). In rabbits the diabetogenic dose of 8-hy- 
droxyquinoline (50 mg/kg.) was close to the lethal 
dose (65-75 mg/kg.). Death was caused by res- 
piratory failure. If artificial respiration was ap- 
plied immediately after injection of the drug, 
death could usually be prevented. A moderate 
degree of methemoglobinemia was produced in 
rabbits, cats, and dogs whenever 8-hydroxyquino- 
line was administered intravenously. In rats pre- 
liminary experiments with intravenous adminis- 
tration of 8-hydroxyquinoline did not produce 
even a transient hyperglycemia. 


Reversible agglutination of trypsin modified 
erythrocytes by normal human sera. MartIN 
ROSENTHAL AND LAWRENCE ScHWARTz (intro- 
duced by JoserpH H. Pratt). Ziskind Labs., 
J. H. Pratt and New England Center Hosps. and 
Dept. of Medicine, Tufts College Med. School, 
Boston, Mass. 

Human erythrocytes treated with bacterial fil- 
trates, certain viruses, and periodate ions may be 
agglutinated by normal human sera. We have ob- 
served that trypsin modified cells are similarly 
agglutinated by sera, free from any of the usual 
complete or incomplete hemagglutinins. Aggluti- 
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nation titers ranged from 1-32. The responsible 
agglutinin displayed activity against auto- and 
iso-cells. Immediate centrifugation of the trypsin 
modified erythrocyte-serum-saline mixtures was 
necessary else the agglutination effect was lost. 
Agglutinates, once formed, broke up on continued 
contact with serum (agglutination reversal effect) ; 
this was not due to loss of the agglutinin, since the 
serum-saline dilutions still displayed activity 
against fresh lots of trypsin modified erythro- 
cytes. Rather, the erythrocytes incubated with 
serum underwent alterations making them re- 
sistant to the action of the agglutinin. Warmth 
hastened and cold inhibited this erythrocyte 
alteration. These two effects of serum, agglutina- 
tion and agglutination reversal, could be readily 
dissociated since the agglutinin was non-dialyz- 
able, thermostabile, and sensitive to pH changes, 
while the agglutination reversal effect was lost on 
dialysis, and was resistant to heat and pH changes. 
Exposure of erythrocytes in vivo to the action of 
proteolytic-enzymes derived from tissue break- 
down may render them susceptible to the agglu- 
tinin described above. Intravascular agglutina- 
tion, with either massive clumping or hemolysis 
might follow. The serum factor responsible for the 
agglutination reversal effect would have a protec- 
tive, hemeostatic function under these cir- 
cumstances. 


Traumatic shock in mice. Hemodynamic effects of 
therapy and their correlation with mortality. 
Sanrorp M. RosENTHAL AND R. Caru MILLI- 
can.* Nail. Insts. of Health, Bethesda, Md. 

A standardized burn was employed, 95-100% 
fatal in untreated mice. Therapy consisted of 1 
ml/20 gm. mouse of the following: (intravenous) 
mouse whole blood or plasma, human serum al. 
bumin in glucose or in 0.9% NaCl, or saline alone. 
One group received saline orally; controls re- 
ceived no treatment. Bleeding volume, hemato- 
crit, plasma proteins, and rectal temperature were 
determined at 4, 2, 4, 64 and 22 hours after therapy. 
The following results were obtained. At } hours 
bleeding volume was restored to values higher 
than normal by whole blood; to normal values by 
plasma, or albumin in saline or glucose; to about 
half normal by saline i.v., and only slightly by 
saline orally. Corresponding effects on hemato- 
crit occurred, with the exception of whole blood 
therapy. Plasma proteins from }6} hours were 
above normal in all groups except saline i.v. or 
oral, where decreases occurred throughout the ex- 
periment. Within 2 hours after therapy the effects 
of plasma and albumin on bleeding volume and 
hematocrit had decreased to the point where no 
Significant differences between electrolyte and 
colloid therapy were present. With whole blood 
the bleeding volume remained slightly higher and 
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hematocrits remained near 85% for more than 7 
hours. Albumin in glucose approached values of 
untreated controls. Rectal temperatures fell prog- 
ressively, except for transitory rises coinciding 
with bleeding volume increases. Mortality studies 
showed plasma, whole blood, saline i.v. and orally, 
and albumin in saline equally effective; albumin 
in glucose was without effect. Therefore, certain 
acute hemodynamic responses to therapy may be 
unreliable as criteria of therapeutic effectiveness. 


Inotropic action of blood serum fractions upon 
the frog heart and cat myocardium. WILLIAM 
T. Satter, NicHouas J. GIARMAN* AND JACK 
Peter GREEN.* Dept. of Pharmacology, Yale 
Univ. School of Medicine, New Haven, Conn. 
The chemical fractions of E. J. Cohn from bo- 

vine serum and human serum have been tested 
in vitro on the isolated Straub frog heart and on 
the Gold-Cattell feline papillary muscle. The 
serum fractions were added to Krebs-Hensleit 
solution which was low in calcium. Appropriate 
compensation was made for the calcium-binding 
of the inherent protein. Whereas the addition of 
calcium caused an immediate inotropic response 
by the hypodynamic muscle, the serum fractions 
slowly increased the myocardial contractions over 
half an hour. This response, therefore, simulated 
that produced by adding digitoxin to a hypocalcic 
medium. The effect could be removed slowly by 
perfusing with fresh hypocalcic Krebs-Hensleit 
solution; and again the addition of serum frac- 
tions produced an inotropic effect. The albumin 
fractions appeared particularly effective; but it is 
not certain that the pharmacophor group is neces- 
sarily colloidal. 


Effect of thyroidectomy and propylthiouracil upon 
the pyrogenic action of Dicumarol. Luoyp D. 
SEAGER AND Puitip W. Bernstorr.* Dept. of 
Physiology and Pharmacology, Univ. of Arkansas 
School of Medicine, Little Rock. 

Normal dogs, rabbits, and rats show a marked 
hyperpyrexia to the oral or parenteral adminis- 
tration of a suspension of Dicumarol. Terminal 
temperatures of 110-112 are often observed. The 
animals present a picture similar to that of dinitro 
phenol poisoning. Survival time may be shortened 
to 1 hour in rats with doses of 500-700 mg/kg. 
intraperitoneally and to 2-4 hours in rabbits with 
similar doses. Thyroidectomized rats and rabbits 
show diminished or no pyrogenic response. Thy- 
roidectomized animals treated for 2-3 months with 
propylthiouracil show no pyrogenic response. The 
lethal effect of Dicumarol is not found to be 
diminished by thyroidectomy or propylthiouracil. 
This finding negates the theory that the acute 
lethal effect of Dicumarol is due to the hyperpy- 
rexia. The role of the thyroid hormone in the py- 
rogenic action of Dicumarol appears to be similar 
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to that reported by Barker (Federation Proc. 5: 
4, 1946) for the metabolic effects of dinitro phenol. 


Effect of mercurials on rat tissue enzyme systems. 
R. A. SerBerT* anp C. A. Hanpuey. Dept. of 
Pharmacology, Baylor Univ. College of Medicine, 
Houston, Tex. 

Both inorganic and organic mercury containing 
compounds have been demonstrated to inhibit 
in vitro enzyme systems containing sulfhydryl 
groups essential to activity. Mercurial diuretics 
in vivo strongly inhibit the succinic dehydrogenase 
activity of rat and dog kidney homogenates, when 
the compound is administered intravenously in a 
non-toxic diuretic dose. This effect is probably 
selective on the kidney due to the rapid accumu- 
lation of mercury in this organ by intra-tubular 
reaction of mercurial and sulfhydryl groups. Even 
lethal concentrations of diuretics, that kill rats 
within one hour by ventricular fibrillation, fail to 
inhibit the cardiac succinic dehydrogenase system 
but a 15-20% inhibition of the liver and approxi- 
mately a 50% inhibition of the kidney systems 
occur. Thus lethal concentrations of mercurial 
diuretics have little more depressant action on the 
kidney system than ordinary diuretic doses. The 
effects of diuretics on several other enzyme sys- 
tems will be presented. 


Effect of cortisone and other steroids on the hi- 
bernating gland of the pregnant white rat. 
JOSEPH SEIFTER, JOHN J. CHRISTIAN* AND 
Wituram E. Enricu.* Wyeth Inst. of Applied 
Biochemistry, Wyeth Inc.; Graduate School of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
The effects of cortisone, pregnenolone, 21-ace- 

toxypregnenolone, and desoxycorticosterone on 

the course of pregnancy were investigated. Weight 
changes and histological structure of the hiber- 
nating gland, the adrenals, and the pituitary, and 
incidence of resorption of fetuses were noted. 
Cortisone produced the most striking effect on the 
course of pregnancy. It caused an increase in the 
rate of fetal mortality probably due to changes in 
the ground substance of the placental attachment, 
without traversing the placental barrier. Preg- 
nenolone produced changes in the fetal structures 
comparable to those in the maternal ones. The 
other steroids had questionable effects. Cortisone, 
DCA and pregnenolone altered the normal cyclic 
changes in the hibernating gland which occur 
during pregnancy. Cortisone exaggerated the in- 
crease in weight and decrease in density which 
normally begin at the time of implantation. This 
was reflected microscopically as increased fat ac- 
cumulation. Pregnenolone abolished the initial 
weight loss which precedes implantation and in- 
creased the weight gain which occurs in the latter 
third of pregnancy. Pregnenolone and DCA caused 
a marked increase in specific gravity which was 
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manifested macroscopically by increased colora- 
tion and microscopically by discharge of lipid 
droplets and alteration of the cells, which 
appeared to acquire the characteristics of resting 
adrenal fasciculata. In the adrenal, cortisone 
affected chiefly the inner fasciculata and 21-ace- 
toxypregnenolone the glomerulosa. The above 
changes are related to changes in the adrenal and 
in the pituitary. 


Local antihistaminic activity of antihistamines in 
the rabbit eye. M. Suaw,* J. Grsuin,* M. T. 
SPOERLEIN,* S. MarGouin* anv R. Tistow, 
Biological Research Labs., Schering Corp., Bloom. - 
field, N. J. 

A procedure is described for measuring the local 
antihistaminic activity of antihistamines in the 
rabbit eye. Trypan blue (2% solution) was in- 
jected intravenously at a dosage of 2.5 cc/kg. and 
at the injection rate of 2 cc/minute. Immediately 
following the injection of the dye, 4 drops of anti- 
histamine solution were applied to one eye; the 
other eye received physiological saline control 
solution. After 3 minutes, both eyes were washed 
with saline, and 4 drops of an 0.01% solution of 
histamine dihydrochloride were applied. When 
histamine is applied to the untreated rabbit eye, 
the nictitating membrane and the eyelids turn a 
deep blue in approximately 6 minutes, whereas, 
local pretreatment with a suitable antihistamine 
delays the appearance of this color. The anti- 
histamines were assayed for their ability to in- 
hibit the increase in permeability to dye caused 
by the local application of histamine. At least 
four eyes were used for each concentration (0.05%, 
0.1%, 0.25%, 0.5%) of drug. The average time 
interval between the application of the histamine 
and the appearance of the deep blue color was 
calculated, and a dose-time curve was obtained 
relating concentration of antihistamine to the 
time of appearance of dye.—Chlorprophenpyrid- 
amine maleate (Chlor-Trimeton Maleate) was the 
most active of the antihistamines tested, and 
prophenphyridamine (Trimeton) was also very 
effective in delaying the appearance of dye. Phen- 
azoline HCl (Antistine), tripelennamine HCl 
(Pyribenzamine), and diphenhydramine HC. 
(Benadryl) had little or no inhibiting activity. 
Actually, phenazoline, tripelennamine, and di- 
phenhydramine in higher concentrations (0.5%) 
accelerated the appearance of the dye to !ess 
than control values—suggesting that these anti- 
histamines probably increased the permeability of 
the tissue to trypan blue. 


Cholinesterase as a cholinergic blocking agent 
II. Guy C. Suearz,* ALEXANDER G. Karczmar* 
AND TuHEopoRE Koppanyi. Dept. of Phar- 
macology, Georgetown Univ. School of Medicine, 
Washington, D.C. 
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It has been shown (KoppaNnyi AND KARcZMAR. 
Anat. Record. 101: 19, 1948, and Federation Proc. 
8: 309, 1949) that purified true cholinesterase 
(Winthrop-Stearns) can be injected and that it 
inhibits the muscarinic and nicotinic effects of 
acetylcholine in dogs, cats and turtles but is less 
effective in preventing cardiac slowing due to 
faradic vagal stimulation. Additional data in- 
dicate ineffectiveness of injectable true cholin- 
esterase against pressor effects due to nicotine or 
faradic stimulation of cervical sympathetic. To 
explain these results, cholinesterase activity was 
assayed manometrically in blood and autonomic 
ganglia of cats prior to and following the injec- 
tion of Winthrop-Stearns’ cholinesterase. 5000 
units/kg. of the latter caused, within 5 minutes, 
a 100% rise of cholinesterase activity in plasma, 
but none in red blood cells and in ganglia. These 
results show that practically all injected cholin- 
esterase can be recovered from the plasma alone. 
Within 20-30 minutes plasma cholinesterase ac- 
tivity returned to normal. The duration of the 
increased cholinesterase activity in the plasma can 
be correlated with the duration of the blocking 
effects of injected cholinesterase on acetylcholine 
(o.c.). In vitro, Winthrop-Stearns’ cholinesterase 
remains active in blood for at least 48 hours. Its 
rapid disappearance from blood in vivo can be 
correlated with the earlier data (0.c.) showing 
that pharmacological effects of injected cholin- 
esterase are prolonged on shunting off the liver. 
The present data indicate also that, on injection, 
true cholinesterase becomes part of ‘transport’ 
cholinesterase which terminates the effects of 
acetylcholine before it reaches the effectors; trans- 
port cholinesterase is not thus exclusively pseudo- 
cholinesterase. 


Effects of strophanthin-g on coronary circulation 
in the dog. THEODORE R. SHERROD (introduced 
by Cart C. Prerrrer). Dept. of Pharmacology, 
Univ. of Illinois College of Medicine, Chicago. 
Strophanthin-g, in doses of 10 ug/kg. of body 

weight was administered intravenously to 7 anes- 

thetized open-chest dogs under positive artificial 
respiration with oxygen. The coronary sinus was 
cannulated through the right auricle by means of 

a specially designed metal cannula. Heparin was 

employed as an anticoagulant and the coronary 

sinus outflow was measured kymographically by 
means of an electrically wired, calibrated tipping 
bucket. Following the second or third dose of 
strophanthin in every case there was a decrease in 
coronary sinus outflow, averaging 25% below 
control levels (ranging from —11 to —57%). Be- 

ginning about the fifth or sixth dose there was a 

rather marked increase in coronary sinus outflow 

which averaged 96% above control levels (ranging 
between +36 to +228%). These changes in coro- 
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nary sinus outflow showed no definite correlation 
with changes in blood pressure or heart rate. 
The experiments usually terminated in ventricular 
fibrillation which occurred following the tenth or 
eleventh dose of strophanthin-g. 


Fixation of radioactive digitoxin by isolated 
hearts. A. SJoERDSMA AND C. FiscHer (intro- 
duced by E. M. K. Geruina). Dept. of Phar- 
macology, Univ. of Chicago, Chicago, Ill. 
Isolated hearts of rats, guinea pigs, rabbits and 

cats were perfused by the Langendorff technique 
with 150 cc. of Ringer-Locke solution containing 
0.2 ug. of radioactive digitoxin per cc. Successive 
25 cc. samples of perfusate were collected, and the 
total carbon 14 and digitoxin. in each were de- 
termined. The hearts were similarly analyzed for 
total fixation and percentage of unchanged digi- 
toxin. All solutions were plated on copper disks 
and counted in an internal Geiger counter. Digi- 
toxin was extracted by utilizing its differential ad- 
sorption on alumina, with 10% ethanol in chloro- 
form as the eluent. The results in all of the species 
studied indicate a rapid initial uptake of digi- 
toxin followed by a slow but persistent fixation 
throughout the course of the perfusion. There 
was a relatively constant fixation of radioactive 
digitoxin per gram of heart by rat and guinea pig 
hearts, while the uptake by rabbit and cat hearts 
showed considerable variation. Fifty to 60% of 
the total radioactivity could be extracted from 
the hearts as digitoxin. Experiments on the re- 
versibility of digitoxin fixation indicate that the 
concentration of digitoxin and its metabilites in 
the heart can be lowered appreciably by washing, 
but with the exception of the rat a small quantity 
always remained. It was also found that digitoxin 
was less firmly fixed than its metabolites. 


Procaine Ascorbate. DonaLp SLAUGHTER AND 
Rosert Hazeu.* Dept. of Physiology and Phar- 
macology, Univ. of South Dakota, Vermillion. 
A chemical combination of ascorbic acid and 

procaine (Procaine Ascorbate) exhibits an LD5o 

of 1000 mg/kg. and 500 mg/kg. for rats and mice 

respectively as compared to 300 mg/kg. and 225 

mg/kg. + 20 mg. for procaine hydrochloride ad- 

ministered separately. Similarly, simple addition 
of ascorbic acid to procaine hydrochloride mark- 
edly reduces the toxicity of procaine. Contrary 

to Richard and Kueter (Anesth. & Analg. 22: 283, 

1943), sodium bisulfite in dilute concentration did 

not significantly alter these findings. The low 

toxicity of Procaine Ascorbate would indicate it 
worthy of clinical trial. 


Antagonistic action of N-allyl-normorphine upon 
the analgetic and toxic effects of morphine, 
methadone derivatives and isonipecaine. C. C. 
Smitu, E. G. LeHman anv J. L. GILFILLAN (in- 
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troduced by Hans Mouitor). Merck Inst. for 

Therapeutic Research, Rahway, N. J. 

Unna (J. Pharmacol. & Exper. Therap. 79: 27, 
1943) and Hart and McCawley (J. Pharmacol. & 
Exper. Therap. 82: 339, 1944) observed that N- 
allyl-normorphine (NANM) reduced or abolished 
certain actions of morphine. However, Unna found 
NANM to possess only weak analgetic activity in 
mice whereas Hart and McCawley reported the 
compound to be as potent as morphine in rats. 
In the present study the analgetic potency of 
NANM has been reinvestigated in dogs and rats, 
and the antagonism between NANM and several 
analgesics has been examined. NANM was found 
to have a weak analgetic action in rats. In dogs, 
doses of 2-30 mg/kg. had no effect on the pain 
threshold. In rats, s.c. injection of 10 mg/kg. 
NANM prevented the rise in pain threshold, 
respiratory depression and catalepsy obtained 
by injecting 6 mg/kg. morphine or 2 mg/kg. of 
methadone, isomethadone, heptazone, or acetyl- 
dl-methadol. NANM only partially inhibited the 
analgetic effects of isonipecaine. When NANM was 
injected in dogs one hour after the administration 
of small active doses of morphine, methadone, 
heptazone, acetyl-dl-methadol, or isonipecaine, 
the pain thresholds returned to control levels in 
5-10 minutes and the dogs no longer exhibited 


symptoms of respiratory depression, bradycardia, 
hypothermia, and miosis. Similar effects were ob- 
tained in 1-3 minutes when the antagonist was 
given i.v. Small doses of NANM (10 mg/kg.) pro- 
tected mice and rats against otherwise fatal doses 
of methadone, isomethadone, heptazone, and 
acety]-dl-methadol. 


Excretion of gentisic acid in man as influenced by 
alkalinization and acidification. Evetyn M. 
SomMER* AND Rosert C. BatrerMan. Dept. 
of Therapeutics, New York Univ. College of Med- 
icine, New York City. 

The urinary excretion of gentisic acid in free 
and combined forms when administered orally as 
sodium gentisate was studied in man. When equi- 
librium of excretion was attained after 7 days of 
administration of the drug, analysis was done on 
3 successive days. In 9 subjects, the daily recovery 
of gentisic acid averaged 62.4% and 26.3% in com- 
bined and free forms respectively. The percentage 
of the total gentisic acid excreted in the free form 
averaged 41.7%. Alkalinization with simultaneous 
administration of sodium bicarbonate in 6 sub- 
jects resulted in an increase of total and free 
gentisic acid excreted. The percentage increase 
averaged 35.3% and 51.4% for combined and free 
gentisic acid respectively. Acidification with si- 
multaneous administration of dilute hydrochloric 
acid in 6 subjects resulted in a decrease of gentisic 
acid averaging 17% and 4.6% for combined and 
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free respectively. Comparative studies with salicy- 
lates indicated that the gentisic acid excreted as 
an integral part of salicylate degradation was also 
influenced as above by simultaneous alkaliniza. 
tion and acidification. 


A new repository penicillin. J. N. Spencer, H. G, 
PayNE AND V. Youne (introduced by F. H. 
Scuu.tz, Jr.). Pharmaceutical Research Div., 
Commercial Solvents Corp., Terre Haute, Ind. 
A number of salts of penicillin G have been pre- 

pared and compared with procaine penicillin as 
regards toxicity and duration of penicillin plasma 
levels. One of these, the penicillin salt of 1,2-di- - 
pheny]-2-methylaminoethanol in aqueous suspens- 
ion, gave penicillin plasma levels lasting 24 hours 
or longer in 17 of 18 dogs, while none of 6 dogs 
treated with procaine penicillin had plasma levels 
lasting 24 hours. This new salt has a theoretical 
potency of 1050 units/mg. and is stable for % 
hours at 100° C. The acute intraperitoneal toxic- 
ity in mice of this new penicillin salt does not 
differ significantly from that of procaine penicillin. 
Likewise, there is no significant difference in the 
acute subcutaneous toxicity of the new salt and 
procaine penicillin in mice, rats and dogs. Mice 
have been administered daily subcutaneous doses 
of the new salt and procaine penicillin of 625, 1,250 
and 2,500 mg/kg. for 14 days. The only deaths oc- 
curred at the 2,500 mg/kg. dose, one of 5 mice re- 
ceiving procaine penicillin surviving and none of 
those receiving the new penicillin salt. Tissue 
sections prepared from these animals showed no 
pathology other than chronic irritation at the 
injection site. There was no detectable difference, 
however, in the degree of irritation produced by 
procaine penicillin and that produced by the 
new penicillin salt. Results of chronic studies with 
the new penicillin salt in rats and dogs will be 
reported. 


Complete protection against lethal anaphylactic 
shock in guinea pigs by oral Chlor-Trimeton 
Maleate. M. T. Sporrtern,* E. Maxovsky,* 
S. Mareorin* anp R. Tistow. Biological Re- 
search Labs., Schering Corp., Bloomfield, N. J. 
According to the literature most antihistamines, 

even at relatively high dosage levels, afford only 

partial protection against anaphylactic shock in 
animals. In the present investigation, it has been 
found that small doses of oral chloroprophenpyrid- 
amine maleate (Chlor-Trimeton Maleate) com- 
pletely protect sensitized guinea pigs challenged 
with 100% lethal doses of antigen. Several lots of 
guinea pigs weighing 200-400 gm. were sensitized 
by two intra-peritoneal injections (0.5 tc. each) 
of horse serum at an interval of 48 hours. Fourteen 
days after the initial injection of horse serum, 
graded doses of the antihistamine were fed. They 
were challenged exactly 3 hours after the drug 
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administration by the injection into the saphenous 
vein of 1.0 cc. of horse serum. The mortality within 
the first 10 minutes following the horse serum 
challenge was recorded, and the median protec- 
tive dose (PD50) was calculated. Sensitized con- 
trol guinea pigs were challenged with the lethal 
dose of horse serum (1.0 cc.) in each experimental 
series. The PD50 of chlorprophenpyridamine male- 
ate was 0.370 mg/kg.; all animals survived at a 
level of 1.2 mg/kg. In a comparison of the protec- 
tive effect of chlorprophenpyridamine maleate 
with tripelennamine HCl against lethal anaphy- 
lactic shock, the PD50 (mg/kg.) for chlorprophen- 
pyridamine maleate was 0.375 and for tripelenn- 
amine HCl, 13.2. 


Pharmacological actions of ‘endothal’ (disodium- 
3,6-endoxo-hexahydrophthalic acid). STANLEY E. 
SRENSEK AND GEOFFREY Wooparp (introduced 
by ARNOLD J. LEHMAN). Div. of Pharmacology, 
Food and Drug Administration, Federal Security 

Agency, Washington, D.C. 

Endothal, closely related chemically to canth- 
aridin, has been proposed as a selective defoliating 
herbicide. Intravenous injection of 5-10 mg/kg. 
in dogs resulted in an immediate scratching of the 
nose followed in 100 minutes by intermittent retch- 
ing and vomiting persisting for 60-80 minutes, 
after which the animals either recovered or died 
of respiratory failure. Rabbits at 25-50 mg/kg. 
likewise pawed at their noses and shook their 
heads, then showed irregular breathing, and after 
80-130 minutes, died of respiratory failure. Atro- 
pinized and non-atropinized dogs anesthetized with 
phenobarbital responded after 45-60 minutes to a 
10 mg/kg. dose with a gradual decline in blood 
pressure until death supervened from respiratory 
failure. Electrocardiograms recorded simultane- 


ously revealed no striking changes until after res- . 


piration ceased. Cats reacted similarly but with 
less regular decline in blood pressure. Immediately 
following respiratory failure, the diaphragm still 
responded to mechanical stimulation of the 
phrenic nerve. Domestic fowl were insensitive to 
doses four times as large as in the dog and cat. 
When moderate concentrations were used in iso- 
lated tissue experiments, no effects were noted on 
the rat phrenic nerve-diaphragm; preparations of 
rabbit and guinea pig small intestine showed a de- 
crease in tone, but increased amplitude of 
thythmiec contractions; and dog carotid and calf 
aorta slowly increased ‘in tone. Both in vitro and 
in vivo responses were characterized usually by 
a long delay following dosage. 


Acute and chronic toxicity of Toluidine Blue and 
Neutral Red. Frances STOLARKSY AND THOMAS 
J. Hater. School of Medicine, Univ. of Calif- 
ornia, Los Angeles. 

Although Toluidine Blue is being used as a 
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heparin inactivator, little is known concerning its 
acute and chronic toxicity. Furthermore, this dye 
is less potent than Neutral Red in counteracting 
heparin in vitro. Acute intravenous toxicity of 
both compounds in mice, rats and rabbits presents 
the same train of symptoms: increased respiration, 
tonic convulsions and death due to cardiac and 
respiratory failure. Partial heart block with an 
A-V rate varying between 2:1 and 7:1 was ob- 
served in all species. The LD50’s in mice, rats and 
rabbits were: Toluidine Blue 27.56, 28.93, and 13.44 
mg/kg.; Neutral Red 141.62, 112.42 and 96.6 mg/ 
kg. Intravenous injection of 0.1 of the LDs0/kg. 
twice weekly into groups of three female rabbits 
showed that these doses produced no change in 
erythrocyte, leukocyte or differential counts or 
the hemogolobin or coagulation time of the ani- 
mals during the 90-day observation period. His- 
tological examination of the brain, heart, liver, 
pancreas, gall bladder, urinary bladder, spleen, 
lungs, adrenals and kidneys revealed that Tolui- 
dine Blue produced no evidence of histological 
damage. However, Neutral Red gave the following 
pathology in one of the chronic animals: marked, 
active lymphoid hyperplasia in the ileum; the 
sinusoids in the perifollicular area of the spleen 
were almost obliterated by intercellular deposits 
of hyaline material, but there were no such de- 
posits in the follicle centers and the vessel walls; 
similar deposits were found in most of the glomer- 
war tufts between the capillaries and although 
there were hyaline casts in many tubules, there 
was no tubular atrophy. (Work performed under 
Contract No. AT-04-1-GEN-12 between the 
Atomic Energy Commission and the Univ. of 
California, Los Angeles.) 


Inhibition of the renal tubular transport of phenol- 
sulfonphthalein in the dog by dehydroacetic acid 
and its reversal by acetate. FERNLEY STONE- 
MAN,* F. E. SHIDEMAN AND Rosert C. Ratu- 
BUN.* Dept. of Pharmacology, Univ. of Michigan, 
Ann Arbor. 

Dehydroacetic acid (DHA), 2,4-dinitrophenol 
(DNP) and Carinamide are capable of inhibiting 
the renal tubular transport of both p-aminohip- 
purate (PAH) and phenolsulfonphthalein (PSP). 
The effect of intravenous DHA (100 mg/kg.), 
DNP (10 mg/kg.), and Carinamide (25 mg/kg. 
plus 30 mg/kg/hr.) on the Tm of PAH in the dog 
is antagonized by the intravenous infusion of 100 
uM/kg/min. of sodium acetate. Suppression of PSP 
secretion by the above inhibitors is not affected 
by acetate administered at the above rate (SHIDE- 
MAN, F. E. anp R. M. Rene. Am. Soc. for Phar- 
macol. and Exper. Therap., Fall Meeting, Abst., 
1950). Operating on the hypothesis that both 
compounds employ the same secretory mechanism 
but that this mechanism has less affinity for PSP 
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than for PAH, experiments were performed to 
determine whether the effect of smaller doses of 
the above inhibitors could be antagonized by 
higher rates of infusion of acetate, i.e. by increas- 
ing the ratio of acetate to inhibitor. By decreasing 
the dose of DHA to 12.5 mg/kg. it was found that 
marked suppression of PSP secretion occurred and 
persisted for more than 2 hours. When acetate was 
administered during the DHA inhibition at a rate 
three or four times that used previously, PSP 
clearance could be returned to near normal levels. 
These findings appear to support the above hy- 
pothesis. Similar experiments with DNP and 
Carinamide are in progress. 


Pharmacological and toxicological observations on 
antazoline (Antistine) hydrochloride. TuLiious 
C. STOUDEMAYER* AND Ropert A. Woopsury. 
Div. of Pharmacology, Univ. of Tennessee Med. 
Units, Memphis. 

This histamine antagonist resembles others 
quite closely in its pharmacological effects. A 
progressive decrease of the ampiitude of auricular 
and ventricular contractions, a decrease in the 
heart rate, and a prolongation of conduction time 
occurred as the dose was increased. Cardiac effects 
were observed with 1 mg. doses in frogs and turtles 
and with concentrations above 0.015 mg/ml. on 
cat’s papillary muscles. Diphenhydramine (Bena- 
dryl) in similar quantities produced similar effects. 
Epinephrine, ephedrine and digitoxin did not pro- 
tect against the cardiac weakness. In dogs antazo- 
line produced mild or moderate toxic effects of 
rhinorrhea, excessive salivation, hyperirritability, 
muscle tremors, loose stools and urination. Ac- 
centuation of the above effects, ataxia, convulsions 
and cyanosis and death occurred with larger 
doses. The LDs5o is 30 mg/kg. intravenously. The 
convulsive doseso in dogs is 45 mg/kg. orally and 
25 mg/kg. intravenously. The integrity of the cere- 
brum is essential for the development of convul- 
sions. Diphenylhydantoin calcium gluconate and 
glucose administrations provided no significant 
protection, though the barbiturates effectively 
prevented or eliminated the convulsions. Oral 
doses of 7.5 and 15 mg. administered two times 
daily over a 3-month period produced no signifi- 
cant effects on the blood picture, weight or gen- 
eral health of the dogs. Cumulative mild toxic 
effects sometimes were observed on the 4th-6th 
day of each 6-day week. At autopsy no significant 
effects were observed either grossly or microscopi- 
cally. (Partially supported by a grant from Ciba 
Pharmaceutical Products, Inc.). 


Effect of oxygen inhalation at increased ambient 
pressures upon tissue carbon dioxide tension. 
M. W. Stroup, 3rd,* C. J. LAMBERTSEN, R. H. 
Kovucu,* R. A. Goutp* ano J. H. Ewina.* 
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Depts. of Pharmacology, Psychiatry and Medi- 

cine, Univ. of Pennsylvania, Philadelphia. 

Campbell (J. Physiol. 68: vii, 1929) and 
Taylor (J. Physiol. 109: 272, 1949) have described 
early sustained rises (30-200 mm. Hg) of pCO, in 
subcutaneous gas depots of small animals breath- 
ing oxygen at 2-4.8 atmospheres. We have per- 
formed similar experiments upon small animals 
and psychotic patients but have not found marked 
immediate rises of subcutaneous (tissue) pCQ.. 
The rises observed were slow in onset and accom- 
panied by pulmonary damage and respiratory 
failure in the small animals. No appreciable in- 
crease of ‘tissue’ pCO. occurred in humans prior - 
to the onset of oxygen convulsions. The rapid, 
marked rise of pCO2 found by Campbell and Tay- 
lor is probably not due to loss of the dual function 
of hemoglobin but appears to be the result of other 
factors such as: /) pulmonary damage by oxygen 
and by decompression; 2) respiratory depression; 
and 3) diffusion of CO, into the depot during de- 
compression of the animal for gas sampling. In 
our experiments gas sampling was performed at 
the pressure of exposure to oxygen. 


Utilization of glucose in vitro by human brain 
slices. V.C. SUTHERLAND AND T. N. BURBRIDGE 
(introduced by H. W. Exuiorr). Div. of Phar- 
macology and Exptl. Therapeutics, Univ. of Cali- 
fornia School of Medicine, San Francisco. 
Samples of cerebral cortex or tumor were ob- 

tained from 9 psychiatric patients undergoing pre- 

frontal lobotomy and from 6 patients undergoing 
removal of various types of brain tumors. The 
conventional Warburg manometric technique was 
used, so oxygen uptake could be determined as 
well as glucose utilization. Several substrates in 

Ringer-PO, were used: 0.2% glucose, 0.2% glucose 

plus 0.4% casamino acids (Difco vitamin free), and 

0.2% glucose plus 0.26% ethanol. After 2 or 3 hours 

at 37° C. a tissue free aliquot of substrate was re- 

moved from the Warburg flask, and glucose was 
determined immediately on a protein free filtrate 
of the substrate. The glucose utilization of the 
histologically normal tissue from psychiatric pa- 
tients was 0.0065 + 0.0007 mg/mg. tissue/2 hours 
and 0.01124 + 0.0044 mg/mg. tissue/3 hours in 
glucose Ringer-PO,. With glucose-ethanol Ringer- 

PO, there was a significant increase in glucose 

utilization without change in total oxygen uptake. 

The utilization of glucose in glucose Ringer-PO; 

for neoplastic infiltrated or neoplastic tissues was 

not significantly different from the histologically 
normal tissue, although the total oxygen uptake 
was lower. With glucose-casamino acid Ringer- 

PO,, the amount of glucose used was not signifi- 

cantly different than with glucose alone for the 

histologically normal and infiltrated tissues but 
was significantly lower for the neoplastic. The 
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oxygen uptake for other than the normal tissue 
was lower and significantly so for the neoplasms. 


Effect of nephrectomy and liver injury on anti- 
convulsant activity of diphenylhydantoin. 
Ewart A. SwiInyaRpD, LAWRENCE C. WEAVER* 
and Louts 8. GoopMan. Depts. of Pharmacy 
and Pharmacology, Univ. of Utah, Salt Lake City. 
Diphenylhydantoin was tested in normal, neph- 

rectomized and carbon tetrachloride-treated rats 

for its ability to prevent the tonic extensor com- 
ponent of maximal electroshock seizures. The 
drug was administered intraperitoneally 15 hours 
after nephrectomy or 48 hours after a single sub- 
cutaneous dose (1 gm/kg.) of carbon tetrachloride, 
and its anticonvulsant action determined at 2, 5 
and 24 hours. Carbon tetrachloride-induced liver 
injury markedly increased both the potency and 
the duration of action of the drug. The most 
marked increases in potency were observed at the 
longer time intervals. In contrast, nephrectomy 

did not significantly alter the anticonvulsant po- 

tency of diphenylhydantoin. These data would 

appear to support the concept that the liver is a 

principle site for the degradation of diphenylhy- 

dantoin to substances devoid of anticonvulsant 
action, and that the maximal electroshock seizure 
technic provides a useful tool in the study of the 
metabolic fate of this compound. Analogous stud- 


ies of related hydantoins and antiepileptic drugs 
from other chemical series are being conducted. 


Site of cardiovascular action of hypotensive vera- 
trum derivatives. Epwarp D. Swiss,* Hope 
Stmon* anp J. W. Stutzman. Dept. of Phar- 
macology, Boston Univ. School of Medicine, 
Boston, Mass. 

Cross circulation experiments were performed 
to elucidate the hypotensive mechanism of proto- 
veratrine and Veriloid. Fourteen experiments were 
performed in which Veriloid was confined suc- 
cessively to the head or the body circulation of 
the pentobarbitalized dog. Five similar experi- 
ments were performed with protoveratrine. Bi- 
lateral carotid cannulation of the recipient and 
donor was utilized to maintain the recipient’s 
head. Isolation of the head from the body circula- 
tion was tested by isolation of dye in the body 
and by production of a fall in blood pressure in 
the recipient’s body after the injection of epineph- 
rine to the head. Cerebral venous return from the 
recipient was collected and re-infused into the 
donor. All injections to the recipient’s head were 
made into the tubing connecting the carotids of 
the two dogs. Injections to the recipient’s body 
were made into the femoral vein. Injection of 5 
ug/kg. of Veriloid or 1 ywg/kg. of protoveratrine 
into the head circulation caused a fall of blood 
pressure in the recipient’s body without change 
of heart rate. This result was uninfluenced by 
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vagotomy or atropinization. Injection of a similar 
dose into the body circulation caused a slowing 
of the heart and a fall of blood pressure before 
atropinization or vagotomy and not after it. It 
may be concluded that the site of the hypotensive 
action of these veratrum derivatives is central. 


A comparative statistical study of the pressor 
effects of epinephrine and arterenol. VIRGINIA 
L. Sypow,* Raymonp P. Anu auist, James P. 
TayLor* anv J. Bayarp Britron.* Dept. of 
Pharmacology, Med. College of Georgia, Augusta. 
Though it has been shown repeatedly that |- 

arterenol is a more active pressor agent than |- 

epinephrine it is also known that on occasion lI- 

epinephrine is the more active. Observations were 

made on a series of dogs to study the occurrence 

of this phenomenon. All dogs were prepared in a 

standard manner with morphine, pentobarbital, 

heparin and atropine. Blood pressure was recorded 
with a mercury manometer from the femoral ar- 

tery. The drugs, l-epinephrine bitartrate and 1- 

arterenol bitartrate, were injected into the femoral 

or jugular vein in a dosage of 0.01 ec/kg. of m/1000 

solution. An initial 39 dogs (18 male, 21 female) 

have been studied with the following results (all 
pressures in mm. Hg): Epinephrine; mean control 
pressure 105 (range 75-133), mean pressor rise 

(MPR) 70 (range 24-132), S.D. + 24. Arterenol; 

mean control pressure 106 (range 78-132), MPR 

81 (range 24-118), S.D. + 22. In 10 (25%) of the 

animals epinephrine produced a greater pressor 

rise; epinephrine MPR 92 (range 70-132) ; arterenol 

MPR 85 (range 65-115); mean difference 6 (S.D. 

+ 9). In 27 (70%) arterenol produced the greater 

pressor rise; arterenol MPR 81 (range 44-118; 

epinephrine MPR 63 (range 30-110); mean differ- 

ence 18 (S.D. + 12). In 2 (5%) dogs the drugs pro- 
duced equal pressor rises. Additional dogs will be 
included in this report as well as a comparison of 
the pressor effects of continuous epinephrine and 
arterenol infusions. (This work was supported by 
a grant from the American Heart Association, 
Inc.) 


Effect of suckling on adrenal ascorbic acid level 
of mice. Irvine I. A. TaBacunicK AND J. J. 
TRENTIN (introduced by D. D. Bonnycast Le). 
Depts. of Pharmacologyand Anatomy, Yale Univ. 
School of Medicine, New Haven, Conn. 
Lactation in the rat and mouse is associated 

with a significant reduction of circulating leuko- 

cytes, which may be attributable to removal via 
the milk. Inthe mouse the leukocyte count doubled 
in 24 hours after removal of the suckling young, 
and fell to its former level within 3 hours of re- 
turning the young (GARDNER AND DOUGHERTY. 

Anat. Record 88: 432, 1944). The changes involved 

both lymphocytes and leukocytes. In view of the 

evidence for discharge of other pituitary factors 
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(pituitrin and prolactin) as a result of suckling, 
the possiblity of an adrenal involvement in the 
lymphopenia of lactation was investigated. Be- 
tween the 5th and 12th day of lactation the young 
were removed from F, hybrid mice (C; H X A). 
After 24 hours the young were returned to half 
the mothers. One hour later all of the mothers 
were killed and adrenal asdorbic acid determined 
(Munson modification of Sayers’ method). The 
mean adrenal ascorbic acid level for 39 suckled 
mice was 211 mg. %, while for 39 non-suckled mice 
it was 241 mg. %. Analysis of variance indicated a 
significant difference between days of assay as 
well as between treatments (P < .001 for each). 
The mean value for 6 mon-lactating mice was 
284 mg. %. The mean value for lactating mice in- 
jected intraperitoneally with 3 and 6 mg. of hist- 
amine was 218 mg. % (6 mice) and 114 mg. % (14 
mice) respectively. (Aided by a grant from The 
Jane Coffin Childs Memorial Fund.) 


In vitro metabolism of histamine. HERBERT TABOR 
AND Huco Baver.* Natl. Insts. of Health, 
Bethesda, Md. 

We have previously reported (J. Biol. Chem. 
January 1951) the preparation of a highly purified 
diamine oxidase (histaminase) from an acetone 
powder of hog kidney. Using histamine as the 
substrate, oxygen consumption measurements, al- 
dehyde tests, and the diazo reaction indicated the 
probable formation of imidazole acetaldehyde. 
When either the DPN-linked aldehyde oxidase 
described by Racker (J. Biol. Chem. 177: 883, 1949) 
or xanthine oxidase was added to this reaction 
mixture, further oxidation occurred, indicating 
the probable formation of imidazole acetic acid. 
The product obtained from the coupled diamine 
oxidase-xanthine oxidase system was compared 
with synthetic imidazole acetic acid, which was 
prepared by hydrochloric acid hydrolysis of 4(5) 
cyanomethylimidazole. Chromatographic studies 
on Dowex 1-acetate, as well as comparison of the 
respective picrates, indicated the identity of the 
preparations. These findings indicate that the 
primary diamine oxidase reaction is an oxidative 
deamination of the side chain and does not involve 
the imidazole nucleus. Further studies have been 
carried out on the acetylation of histamine by 
pigeon liver (Mriuican, R. C., 8. M. RosEnTHAL 
AND H. Tasor. J. Pharm. & Exper. Therap. 97: 4 
1949). An enzyme has been purified from pigeon 
liver acetone powder, which catalyzes the acetyl- 
ation of histamine by synthetic acetylphosphate 
in the presence of transacetylase (STaDTMAN, E. R. 
Federation Proc. 9: 233, 1950), coenzyme A and 
cysteine. 


Separation of the positive inotropic actions of 
ouabain and fluorobutyrate. Micuare. J. Takos* 


FEDERATION PROCEEDINGS 


Volume 10 


AND Maynarp B. Cuenowetu. Dept. of Phar- 

macology, Univ. of Michigan, Ann Arbor. 

Quabain fails to produce a positive inotropic 
response in cat (0.75 - 1.3-X 10-’m) and monkey 
(1.5 X 10-’) papillary muscle after failure has 
been produced by .0001-.0002 m thiopental (as 
the acid). No such phenomena are noted when 
sodium pentobarbital is used to produce failure. 
This ouabain-blocking action of thiopental does 
not extend to the positive inotropic effects of so- 
dium fluorobutyrate (.001-.005 m) and protovera- 
trine (0.2-0.5/cc). Hence, there must be some 
difference in the site of action of ouabain as com- 
pared to fluorobutyrate and protoveratrine in the — 
production of positive inotropic responses in the 
failed papillary. The ouabain-blocking action of 
thiopental is presumably not dependent on the 
presence of a thiol radical since sodium pento- 
barbital failure of the muscles in the presence of 
1-thiosorbitol, cysteine, and thiourea (.0005~.002 
M) does not prevent the positive inotropic re- 
sponse to ouabain. Concentrations of sodium car- 
bonate, a contaminant of thiopental, four times 
greater than those found in commercial samples 
failed to prevent the positive inotropic action of 
ouabain. 


Distribution of Tridione (3,5, 5-trimethyloxazoli- 
dine-2 ,4-dione) in the tissues of the mouse. J. 
D. Taytor anv E. L. Bertcuer (introduced by 
R. K. Ricuarps). Dept. of Pharmacology, Abbott 
Labs., N. Chicago, Ill. 

A new micromethod was developed for the 
estimation of Tridione in tissues. The method was 
based on the breakdown of the oxazolidine-dione 
ring by NaOH. Upon acidification of the break- 
down products, the CO. evolved was measured in 
the Warburg. It was possible to determine Tridi- 
one over a range of 0.25 - 1.25 mg. in 2 gm. of 
tissues. The persistence of Tridione in the 
organs of the mouse at various times after intra- 
peritoneal injection decreased in the following 
order: liver = muscle > kidney = blood > brain. 
In mice given 1 gm/kg., the Tridione concentra- 
tion in the brain fell at a constant rate of approx- 
imately 0.25 mg/gm/hr. It was interesting that 
although the concentration of Tridione in mouse 
brain had decreased below the limits of the 
method in about 4 hours, protection against Met- 
razol convulsions was present for periods longer 
than 16 hours. In the brain of the rabbit it was 
found that the concentration of Tridione was not 
significantly different in the gray matter, white 
matter, and the cerebellum. 


Effect of convulsant and anticonvulsant agents on 
the activity of succinic dehydrogenase. CLARA 
Torpa aNp Haroutp G. Wotrr. New York Hosp., 
Cornell Med. Center (Depts. of Medicine (Neurol- 
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ogy) and Psychiatry), and Kingsbridge Hosp. 

(V.A.), New York City. 

The effects of convulsant and anticonvulsant 
agents on the activity of succinic dehydrogenase 
have been investigated. The activity of the 
enzyme increased in the presence of the convulsant 
agents used (acetylcholine, caffeine, camphor, 
dichlorodiphenyltrichloroethane, mecholyl, meth- 
ylsalicylate, pentamethylene tetrazol, picrotoxin, 
scilliroside, and strychnine) in concentrations of 
1 X 10-* m. and less. The activity of succinic dehy- 
drogenase was not modified significantly by the 
anticonvulsant agents used (hydantoin, methyl- 
phenyl-ethyl hydantoin, phenylhydantoinate so- 
dium, phenobarbital, and Tridione) in concentra- 
tions of 1 X 107%. and less.. It is known that 
changes in the electrical activity of the brain 
characteristic for seizures precede the increase of 
cerebral oxygen consumption (Davis, P. W. anp 
A. Remonp. Research Publ., A. Nerv. & Ment. Dis. 
26: 205, 1947). The above presented results to- 
gether with the results obtained with other 
enzymes involved in oxidative processes (TcRDA, 
C. anpD H. G. Wourr. Proc. Soc. Exper. Biol. & 
Med. 74: 744, 1950) indicate, therefore, that con- 
vulsant agents activate at least two processes: /) 
a non-oxidative mechanism that initiates the seiz- 
ures; and 2) the oxidative recovery processes. 


Delayed fall in blood pressure following adminis- 
tration of vasopressin to pregnant dogs. JOSEPH 
H. Trapoitp* anp Rosert A. Woopsury. Div. 
of Pharmacology, Univ. of Tennessee Med. Units, 
Memphis. 

Reports of vascular collapse and fatalities fol- 
lowing the administration of posterior pituitary 
solution to pregnant patients and vasopressin 
(purchased as Pitressin) in non-pregnant patients 
have appeared sporadically in the literature. 
Similar phenomena are described here in dogs in 
early pregnancy. The blood pressure response of 
10 barbitalized, pregnant dogs to the intravenous 
administration of vasopressin was recorded from 
the carotid artery. Doses of 0.01 unit, 0.1 unit, and 
0.32 unit/kg. of vasopressin were administered to 
each animal with an hour interim between each 
dose. Five of these 10 animals were studied when 
gestation had existed less than 4 weeks. These 5 
animals were fairly refractory to the pressor 
action of the drug and 4 of them manifested a 
sustained fall in blood pressure which occurred 
not less than 15-45 minutes after the initial injec- 
tion of vasopressin (0.01 unit/kg.). The fall in 
blood pressure in this group ranged from 16-130 
mm. of Hg. When vasopressin was administered 
following Piperoxane Hydrochloride (938F) 5 
mg/kg., to two of these animals an insidious fall 
in blood pressure occurred which terminated in 
death of both animals. The remaining 5 animals of 
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this series were in the last half of gestation. They 
were only slightly, if at all, refractory to the 
pressor action of vasopressin and did not exhibit 
the sustained delayed fall in blood pressure that 
occurred in the animals in earlier pregnancy. 
Forty non-pregnant female dogs, similarly treated 
as above, did not exhibit the above type of blood 
pressure fall. Possible mechanisms to account for 
this fall will be discussed. 


Effect of procaine on the squid axon (Loligo 
pealii). A. P. TRuant (introduced by Byron B. 
CuaRK). Dept. of Pharmacology, Tufts College 
Med. School, Boston, Mass. 

A simple perfusion apparatus for holding the 
squid giant axon and the electrodes was used to 
study the sequence of events that occur during 
conduction block. Three cells were made possible 
by means of two petroleum jelly seals, thus allow- 
ing the independent perfusion of three axon seg- 
ments (I, II, III). The magnitudes of the action 
potential, threshold of excitability and conduction 
velocity of each segment were measured under 
conditions of a constant rate of perfusion. The 
giant fiber was stimulated by means of single 
shocks. Normally the middle axon segment was 
perfused with procaine solutions (0.0015-0.02 m). 
The effect of procaine was first manifested by a 
progressive increase in the threshold at II. After 
a short interval (30-60 seconds) the spike ampli- 
tude (II), initiated by a stimulus at I, declined 
progressively. Eventually the threshold (II) 
reached a maximum and the action potential (II) 
disappeared. The threshold and action potential 
response at I and III remained unaffected, with 
the exception of the conduction velocity at III 
which decreased 30-90 seconds before complete 
block at Ii. Threshold-time curves were of two 
types 1) linear, 2) exponential. The curves for the 
recovery phase of the threshold were consistantly 
of the latter type. The recovery sequence was also 
studied. Minimal effective concentrations of pro- 
caine were 0.0015-0.002 m. Similar effects have 
been seen in the frog sciatic nerve, for which the 
rate of release of procaine was found to follow 
changes in the threshold of the A fibers. 


Measurement of analgesia in rats. Paut E. Tut- 
LAR (introduced by Russet A. Huaarns). Dept. 
of Pharmacology, Univ. of Texas, Dental Branch, 
Houston. 

Responses to a controlled spot of light focused 
on the tail tips of barbitalized rats offers a quanti- 
tative method of measuring hypo- and hyper- 
algesia. Standard (morphine) and unknown drugs 
may be compared in each animal of the series 
thereby minimizing the interference due to varia- 
tions in individual sensitivities. The intensity of 
the projected beam is adjusted until it produces 
a sufficiently uncomfortable sensation that will 
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cause the barbitalized animal to flick its tail upon 
10-15 seconds exposure. Further depression such 
as follows the administration of analgesic drugs 
is then measured by the increase in the exposure 
time which takes place before the tail is flicked: 
and increases in sensitivity may be measured by 
shorter exposure times. The method combines 
some of the features of the Hardy-Wolff-Goodell 
and D’Amour-Smith techniques with those intro- 
duced by the author: and is similar to the pro- 
cedure used by the author in a study of local 
anesthetics on humans. Barbitalized rats handle 
easily, their responses to this type of painful 
stimulation is unmistakable, various types of 
controls may be readily included, and the pro- 
cedure can be repeated indefinitely without 
trauma or significant change in sensitivity. 
Studies made with morphine and N-allyl-nor- 
morphine show the latter produces a morphine-like 
analgesia in doses approximately three times the 
effective mg/kg. morphine dose but is of much 
shorter duration. Morphine-like depression of 
respiration has not been observed at the doses 
used in this study. 


Dog and rat as test animals for diuretic testing. 
C. Gorpon Van Arman,* W. E. HamMBourGEeR 
AND D. M. Green. Div. of Biological Research, 
G. D. Searle and Co., Chicago, Ill. 

Female dogs, following bladder drainage, were 
kept for 5 hours in metabolism cages without food 
except 60 gm. of Pard. Drugs, when given, were 
incorporated in the food. Water was removed 
during the experiment. Control and treatment 
experiments were made on successive days. Drug 
effects were expressed as treated minus control 
value, divided by body weight. Using 4 potent 
drugs, the standard error of this measurement in 
groups of 3 dogs was 1.35 cc/kg. for urine volume 
and 0.35 mEq/kg. for sodium excretion at effects 
up to 9 cc/kg. and 1.7 mEq/kg. respectively. In 
the rat method, groups of 8 were fed 25 cc. of 
saline/kg. with the drug. Urine was collected at 5 
and 24 hours. Three groups were controls, 4 
treated. Using three potent drugs, standard errors 
of the drug effects (expressed as in the dog method) 
at 5 hours were 1.93 cc/kg. at effects up to 13 
ec/kg. and 0.22 mEq/kg. at effects up to 3.0 
mEq/kg. At 24 hours, standard errors were 2.34 
ec/kg. and 0.30 mEq/kg. at effects up to 12 cc/kg. 
and 2.6 mEq/kg. 


Anti-curare effect of 3-hydroxypenyl dimethyl- 
ethylammonium bromide (Ro 2-318) in the rat. 
E. F. Van Maanen (introduced by G. H. 
Acueson). Dept. of Pharmacology, Univ. of Cin- 
cinnati College of Medicine, Cincinnati, Ohio. 
Curarization of the sciatic nerve muscle prepa- 

ration was produced by intravenous injection of 

d-tubocurarine. Varying amounts of Ro 2-3198 
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(0.1, 0.3, 1.0, and 3.0 mg/kg. rat) given intraven- 
ously 30 seconds prior to the d-tubocurarine shift 
the dose-response curve of the latter only along 
the dose scale, so that the slopes of the curves 
stay within the fiducial limits of the control. The 
PDs of d-tubocurarine, which was 50 yug/kg. in 
the control, increased to 91 wg/kg. after the 
administration of Ro 2-3198. The 19/20 confidence 
limits were respectively (37-67) and (70-120) ng/kg. 
rat. Since the anti-curare effect of Ro 2-3198 is 
constant over a 30-fold dose range, the effective- 
ness must be limited. Higher doses of Ro 2-3198 
depress muscular contraction; its PDso is approx- 
imately 15.0 mg/kg. rat and is not changed by the © 
administration of 25 ug/kg. d-tubocurarine 9% 
seconds before the Ro 2-3198. The anti-curare 
effect of a large dose of Ro 2-3198 was tested by 
the determination of the PDs of d-tubocurarine 
0.5, 1.5, 5, 15 and 50 minutes after the injection of 
10 mg/kg. Ro 2-3198. The results were respectively 
15, 46, 70, 88 and 75 uwg/kg. rat. Thus, after this 
large dose of Ro 2-3198, the sensitivity to d-tubo- 
curarine is increased during the first 2 minutes; 
this is followed by an anti-curare effect which 
lasts for more than 50 minutes. 


Quantitation of halogenated thiouracil in blood. 
Gritmour L. WaGie* anp ALBERT J. PLUMMER. 
Research Dept., Div. of Macrobiology, Ciba Phar- 
maceutical Products, Inc., Summit, N. J. 

Since 5-iodothiouracil is precipitated in varying 
degrees by the usual protein precipitants, it can- 
not be determined directly on protein free filtrates. 
Iodothiouracil and thiouracil as well, when added 
to dog plasma, can be extracted completely by 
butyl acetate after first rendering the plasma acid 
with hydrochloric acid. The thiouracils are then 
removed from the butyl acetate by extraction with . 
half normal sodium hydroxide. The extract is 
buffered at px 7.0, is applied to Whatman No. 1 
filter paper and developed by paper chromatog- 
raphy in a butanol water system according to the 
technique of Shabica and Solook (Federation Proc. 
9: 314, 1950). An examination of the chromatogram 
in ultraviolet light or after spraying with Grote’s 
reagent not only locates but gives a good index of 
the relative amounts of iodothiouracil and thiou- 
racil present and thus serves as a check on the 
quantitative results obtained after elution and 
subsequent spectrophotometric determinations. 
An additional check is afforded by the determina- 
tion .of total thiouracil directly on an aliquot of 
the buffered plasma extract. Iodothiouracil is 
precipitated with the protein bound iodine frac- 
tion using the Somogyi zine hydroxide precipita- 
tion method for plasma proteins. It can be com- 
pletely recovered by dissolving the precipitate in 
hydrochloric acid and extracting with butyl 
acetate as in the treatment of serum. Plasma 
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levels will be reported after the administration of 
iodothiouracil to the dog and man. . 


Bezold effect produced by several agents. Harry 
A. WALKER, SUSANNE WILSON* AND ARTHUR P, 
RicHaRDson. Dept. of Pharmacology, Emory 
Univ. School of Medicine, Emory University, Ga. 
The Bezold effect as first described with the 

veratrum alkaloids is a reflex phenomenon con- 
sisting of respiratory depression or apnea associ- 
ated with bradycardia and hypotension, all abol- 
ished by vagotomy. We have observed this same 
response in chloralosed dogs with a number of 
agents listed below with their effective intravenous 
doses in mg/kg.: 3-hydroxy-2-phenyl cinchoninic 
acid (HPC), 5-10; phenindamine (Thephorin), 1-2; 
2-methyl -9- phenyl -2 ,3,4,4a ,9 ,9a-hexahydro-1- 
pyridindene (Nu 1525), 0.25-0.5; 1-diethylamino- 
3-0-tolyloxy-2-propanol (MC 2811), 2-4; and 
germitrine (veratrum alkaloid), 0.001-.002. Tachy- 
phylaxis, well-known for the veratrum alka- 
loids, was quite marked with HPC in that 
dogs were immediately and almost completely 
refractory to a second dose and remained so for 
at least 8 hours. However, dogs refractory to HPC 
responded normally to the other agents mentioned 
above. Tachyphylaxis was either absent or of low 
magnitude with Thephorin, Nu 1525, and MC 2311. 
Special receptors sensitive to veratrum alkaloids 
have previously been located in the lungs, heart 
and carotid body area. It appears from data pre- 
sented that the receptors sensitive to HPC and 
blocked by this agent for prolonged periods may 
be different from those sensitive to other agents. 
With the Heymans’ technique of the perfusion of 
the isolated head the injection of effective doses 
of germitrine and HPC into the trunk of recipient 
dog B which is connected to the isolated head by 
the vagi alone produces the typical circulatory 
reflex effects. With this technique it is felt that 
the circulatory component of Bezold effect of 
germitrine may be separated from its other hypo- 
tensive effects. 


Necrotizing action of various preparatiens for 
intramuscular injection. M. R. WARREN AND R. 
H. Auprn.* Div. of Pharmacology and Anatomy, 
Univ. of Tennessee Med. Units, Memphis. 

The intramuscular route of drug administration 
has been preferred to the subcutaneous route for 
prompter action and for the administration of 
insoluble or irritating preparations. The physical 
properties of the drug or the necessity for pro- 
longed absorption often leave this route the only 
alternative. However, the frequent complaint of 
pain after injection, the prolonged soreness, and 
the reports of tissue damage at autopsy have led 
to the investigation of the necrotizing action of 
humerous preparations which are now available 
to the medical profession. A single dose of 0.05 
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cc. of each preparation was injected into the sacro- 
spinal muscles of rats weighing 400 to 500 gm., 
using sterile technique. Seven days later the 
animals were sacrificed and examined for evidence 
of necrosis and tissue was preserved in Touin’s 
fluid or 10% formalin. This study sought only to 
evaluate the degree and character of the tissue 
reaction which resulted from injection and did 
not attempt to relate it to the px of the prepara- 
tion, the vehicle, or the inherent properties of the 
injected materials. The preparations included 
representative analeptics, antibiotics, antihista- 
mines, antispasmodics, antisyphilitics, blocking 
agents, hematinics, hormones, hypnotics, oxy- 
tocics, sympathomimetic amines, vitamins, and 
certain vehicles. The most extensive and severe 
necrosis was found among the analeptic, anti- 
biotic, antihistaminic, antispasmodic, antisyphil- 
itic, estrogenic, hematinic, hypnotic, and vitamin 
preparations. (Supported in part by a grant from 
the Committee on Research of the Council on 
Pharmacy and Chemistry of the American Med. 
Association.) 


Effect of methanol, formaldehyde and formic acid 
on tissue respiration. D. T. Warts. Dept. of 
Pharmacology, Univ. of Virginia Med. School, 
Charlottesville. 

There is some indirect evidence that methanol 
poisoning may be due to enzymatic inhibition by 
methanol or by its oxidation products, formalde- 
hyde or formic acid. This concept has been tested 
by using the Warburg manometric method to 
determine the effect of a range of concentrations 
of methanol, formaldehyde and formic acid on 
a) the fermentation and oxidation of glucose by 
yeast, 6) the respiration of rat liver slices in 
glucose, and c) the oxidation of succinate and 
ascorbate by fortified rat liver homogenates. It 
was found that at equal molar concentrations 
formaldehyde was a very potent inhibitor of the 
respiratory systems investigated whereas meth- 
anol and the formate ion had little or no effect on 
enzymatic activity. Typical of the results obtained 
were those on liver slices in which it was found 
that at a final concentration of 0.0156 molar, 
respiration was inhibited 65, 3, and 0% by formal- 
dehyde, methanol, and formate respectively. This 
is considered to be in vitro evidence that formalde- 
hyde is the toxic agent in methanol poisoning. 


Stationary micro-respirometer for isolated mam- 
malian muscle allowing simultaneous registra- 
tion of mechanical activity. James R. WeEexs* 
AND Maynarp B. CuEenowetu. Dept. of Pharma- 
cology, Univ. of Michigan, Ann Arbor. 

Sodium azide and 2,4-dinitrophenol have been 
reported to inhibit ‘activity’ but not ‘resting’ 
metabolism in various types of experiments. In 
order to extend such studies to mammalian skel- 
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etal muscle, a constant volume glass vessel was 
devised whereby oxygen consumption was meas- 
ured manometrically as in the Warburg apparatus. 
This vessel was held stationary, and the liquid 
and gaseous phases kept in equilibrium by re- 
circulating the oxygen (about 5 ml. total) through 
the liquid using a self-contained system of ball 
valves and hydraulically actuated pump. Strips 
of rat diaphragm were stimulated electrically and 
the contractile activity led out of the vessel on a 
human hair passing through a gas-tight packing 
consisting of a drop of mercury between two suc- 
cessive capillary constrictions. Dinitrophenol 
(10-*m) caused about a one-third increase in 
resting respiration without changing the fiber 
length (direct recording). At 10-'m, respiration 
was more than doubled and contracture produced. 
The onset of contracture was delayed about 30 
minutes, but there was no significant difference 
in the respiratory rate before and after on- 
set of contracture. Maximal isometric twitches 
(200/minute) for 30 minutes increased the mean 
Qo, of controls from 4.22-6.88. At the sub-contrac- 
ture concentration of 10-8 dinitrophenol, the 
muscles contracted normally and the increased 
oxygen uptake due to activity did not differ 
significantly from the control values. Similar 
results were obtained at sub-contracture concen- 
trations of sodium azide (10-‘m), also indicating 
no inhibition of activity metabolism in mam- 
malian skeletal muscle. 


Comparison of the physiological disposition of 
Tromexan and Dicumarol in man. Murray 
WEINER,* GeorcE Srmuson,* J. J. Burns,* SHEp- 
ARD SHAPIRO,* ELAINE L. KLEIN* AND BERNARD 
B. Bropre. New York Univ. Research and Med. 
Services, Goldwater Memorial Hosp., New York 
City, and Natl. Heart Inst., Natl. Insts. of Health, 
Bethesda, Md. 

Tromexan (a carboxyethyl ester of Dicumarol) 
is absorbed more rapidly than Dicumarol, usually 
within 4-7 hours after oral administration. It is 
also metabolized more rapidly than Dicumarol so 
that usually within 8 hours after a single dose, 
the drug disappears from the plasma. As with 
Dicumarol, however, the rates of absorption and 
metabolic transformation vary considerably in 
different subjects. This explains the considerable 
individual variation in the height and duration of 
the plasma level of Tromexan in different indivi- 
duals given the same mg/kg. dose. In addition, 
as previously noted with Dicumarol, the pro- 
thrombin response to the same plasma level of 
drug in different individuals varies widely. The 
delay in prothrombin response following the 
administration of the drug is less than after 
Dicumarol. However, the prothrombin response 
to a single dose is usually not evident until all 
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the Tromexan has disappeared from the plasma. 
Progressively increasing prothrombin responses 
may result from repeated daily doses of the drug 
even though measurable plasma levels are present 
for only a fraction of the time. The implications 
of the above findings with reference to the relative 
merits of Tromexan and Dicumarol will be dis- 
cussed. 


Effect of a new derivative of a myocardial extract 
in cardiac conditions. ALLEN Wetss,* Davin H. 
FELDMAN* AND FREDERICK STEIGMANN. Cook 
County Hosp., Chicago, Ill. 

The effect of an orally administered new - 
preparation derived from purified extract of beef 
hearts (Myocardone: Chemico Labs., Inc.) was 
studied in 58 patients with cardiovascular disease. 
Some of these presented evidence of cardiac 
decompensation, symptomatic hypertension, 
and/or angina pectoris, while others were com- 


‘pensated clinic patients. All acute cases had the 


usual clinical and laboratory workup, plus 
additional procedures if indicated. The prepara- 
tion was employed in doses averaging 9 grains 
daily, and the patients were observed up to 6 
months in some instances. Whenever feasible, all 
previous therapy was discontinued or temporarily 
withheld while the extract was administered and 
the need for nitroglycerine, digitalis, mercurials 
during this period was compared with that prior 
to it. In the compensated clinic patients the 
maintenance dose of digitalis or nitroglycerine 
was replaced with Myocardone. Definite subjec- 
tive improvement resulted in two-thirds of the 
anginal cases; mild to moderate improvement in 
cases with symptomatic hypertensions; little clin- 
ical improvement in the acute decompensated 
cases; two of whom died. In some digitalized 
patients, who received Myocardone in place of 
digitalis, the compensation was maintained with 
no untoward effects. The subjective and objective 
clinical improvement was not always correlated 
with changes in blood pressure or E. K. G. 


Action of ergot alkaloids on the middle meningeal 
artery of the dog. JoserH M. WuiTe,* James A. 
Rivey,* H. S./Burr* ano E. L. McCaw ey. 
Dept. of Pharmacology and Section of Neuro- 
anatomy, Yale Univ. School of Medicine, New 
Haven, Conn. 

In migraine the throbbing headache has been 
ascribed, by Wolf and others, to a painful dilata- 
tion of the dural vessels. An indirect, non-opera- 
tive method for the study of the tone of the middle 
meningeal artery has been developed. The chang- 
ing diameters of selected vessels, determined by 
measurements of photographs of the dura mater, 
have been compared with corresponding changes 
in the capillary bed of other ramifications of the 
external carotid artery in the cheek, recorded by 
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means of a photo-electric pulsimeter. A phototube 
in contact with the external surface of the cheek 
has been used to report variations in the amount 
of light transmitted by the tissues from a ‘cold 
light? source against the internal surface. 
Increases and decreases occur as the blood content 
varies in each pulse cycle. Good correlations 
between these two measurements have been 
obtained. Nitroglycerine is said to initiate symp- 
toms in ‘migraine susceptible’ patients. Under 
dial-urethane anesthesia, ergotamine, dihydro- 
ergotamine, dihydroergocristine, dihydroergocor- 
nine, and dihydroergokryptine have been tested 
by recording the effects of these agents on the 
vasodilator properties of nitroglycerine. 


Metabolism of pressor amines. VirciLt D. WIEBEL- 
HAUS AND KATHERINE M, WILHoYTE (introduced 
by Karu H. Beyer). Dept. of Pharmacology, Med. 
Research Div., Sharp and Dohme, Inc., Glenolden, 
Pa. 

Phenol oxidase (potato) attacks epinephrine 
(1 - (3,4 - dihydroxypheny]) - 2 - methylamine - 1 - 
ethanol), arterenol (3,4-dihydroxyphenyl-2-amino 
l-ethanol), adrenalone (3,4-dihydroxyphenyl-a- 
N - methylacetophenone), ‘Synephrine’. (4 - 
hydroxyphenyl - 2 - methylamino - 1 - ethanol), 
isopropyl arterenol (3,4-dihydroxyphenyl-2-N- 
isopropylamino-1l-ethanol) and the corresponding 
ketone (3,4 - dihydroxyphenyl - 2 - N - isopropy]- 
amino-1l-ethanone), ‘Epinine’ (3,4-dihydroxy- 
phenyl -2-N-methylaminoethane) and_ the 
p-hydroxy homolog of ‘Propadrine’ (4-hydroxy- 
phenyl-2-amino-1-propanol). The phenol oxidase 
does not oxidize ‘Propadrine’ (4-hydroxypheny]-2- 
amino-l-propanol), ‘Neo-Synephrine’ (3-hydroxy- 
phenyl-methylamino-l-ethanol), |§ amphetamine 
(1-phenyl-2-amino-propane) or ‘Aramine’ (3- 
hydroxyphenyl-2-amino-1-propanol). At concen- 
trations of 6 X 10-*m the d-isomer of epinephrine is 
oxidized much less readily than the natural /-form. 
Racemic (d, l) epinephrine is oxidized as rapidly as 
the l-form. Apparently the para-phenol group is the 
essential functional group with respect to affinity 
for, and reactivity with, phenol oxidase. Our data 
indicate that metamonophenols do not form sig- 
nificant amounts of stable substrate-enzyme 
complexes. Substitution on the a-carbon of the 
side chain influences the rate of reaction by virtue 
of a) effect on the reactivity of the p-phenol group 
and b) the stereoisomeric position of the substitu- 
ent (in the case of the alcohols). Preliminary 
studies on the d and | forms of arterenol show the 
same differential reactivity as the d and | forms of 
epinephrine. The d form of epinephrine is oxidized 
less readily by guinea pig liver oxidase than is the 
! form. Further data on the oxidation of pressor 
amines by amine oxidase will be presented. 
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Effects of large doses of N-allylnormorphine on 
man. ABRAHAM WIKLER. Research Branch, 
USPHS Hospital, Lexington, Ky. 

In 12 post-addicts, subcutaneous injection of 
30-75 mg. of N-allylnormorphine produced leth- 
argy, mild drowsiness, vivid daydreams and 
dysphoria varying in intensity from vague anxiety 
to acute panic. The content of daydreams and 
degree of dysphoria varied in individuals and in 
the same subject on different days. All complained 
of inability to repress such daydreams, whose 
content appeared to be related to the degree of 
dysphoria. Miosis appeared in all subjects, pseu- 
doptosis and sweating on forehead, palms and 
soles in most, while experiences of nausea, heavi- 
ness in the limbs, and hot and cold flashes were 
more variable. In 6 subjects the electroencephalo- 
gram remained essentially unchanged. In 2 others, 
in whom dysphoria was intense, alpha activity 
was sharply reduced. Intravenous injection of 30 
mg. of morphine reduced only slightly the sub- 
jective changes produced by N-allylnormorphine. 
Intravenous injection of 0.1-0.2 gm. of sodium 
pentobarbital promptly and permanently abol- 
ished dysphoria and daydreaming but enhanced 
the drowsiness produced by N-allylnormorphine. 
Subcutaneous injection of 30 mg. of morphine 8 
hours before, or 60 mg. of morphine 12 hours 
before, did not alter the effects of subsequent 
injection of 30-60 mg. of N-allylnormorphine. In 
6 subjects, average changes during a 3-hour period 
after medication were as follows: 


| 





CIRC. 
EOSINO- 
PHILES 


| CARD, 
RATE 
| PER MIN. 


TEMP, 
“C. 





(a) Morph. 30| -0.2 | -2.7 
mg. 

(b) N-allyl. 60 | —0.5 | —8.3 
mg. | 

(a) &, thr. | —0.5 | —3.3 


later, (6) | | 


+36.9% 


—4.9% 














Chronic toxicity studies of guanidineacetic acid 
and ethanolamine in rats. Lucite WILLIAMs* 
AND Haroitp C. Hoper. Univ. of Rochester, 
Rochester, N. Y. 

Transmethylation reactions are known to be 
important in choline metabolism. To test the 
hypothesis that transmethylation may be directly 
or indirectly the basic cause of the formation of 
tumors in choline-deficient rats, two types of 
methyl acceptors, guanidineacetic acid (GAA) 
and ethanolamine (ETA), were studied. The 
former (GAA) utilizes methyl groups without 
forming choline while the latter (ETA) forms 
choline. By supplementing the choline-deficient 
diet with two levels of each acceptor an attempt 
was made to show a relationship between growth, 
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extent of choline deficiency, and tumor formation. 
As temperature plays a role in the development of 
choline deficiency these studies were conducted 
at 21°C. and at 32°C. Weanling Wistar rats were 
distributed according to sex and litter-mates 
throughout 32 groups half of which were kept at 
21°C., similar groups at 32°C. They were main- 
tained for a period of two years on choline- 
deficient diets to which were added at levels of 
1 and 6%, GAA, ETA, and a mixture of equal 
parts by weight of ETA and GAA (MIX). A 
choline-supplemented diet served as a control. 
All of the groups gained in weight. GAA depressed 
the growth more than ETA and equivalent to that 
of the MIX. A temperature of 32°C. depressed 
growth more than occurred at 21°C. Mortality 
decreased from GAA to MIX to ETA. Choline 
deficiency gave a higher mortality than a choline- 
supplemented diet. Temperature caused no con- 
sistent trend in mortality. Tumor incidence was 
not increased. Details of the pathology will be 
reported. 


Parenchymal alkaline phosphatase reactions in 
livers of mice receiving sodium barbital, trional, 
or urethane. W. Lane WILLIAMS AND RICHARD 
B ARoNsoHN (introduced by R. N. Breter). 
Dept. of Anatomy, Univ. of Minnesota, Min- 


neapolis. 

Nuclei of normal mammalian liver cells are 
alkaline phosphatase (APh) positive and the cyto- 
plasm negative. Clinically and experimentally, 
liver disease and injury of several types produce 
a strong positive APh reaction in the parenchymal 
cytoplasm, even with slight or no significant 
histological changes. The anesthetic doses of the 
three compounds were determined and adult mice 
received smaller amounts (as subcutaneous injec- 
tions of aqueous solutions five times per week for 
8 weeks) as follows: barbital 16 mg/100 gm. body 
weight; trional, 11 mg.; urethane, 33 mg. These 
doses produced hyperactivity and slight motor 
discoordination, but during the course of the 
experiments the mice seemed healthy and gained 
weight. At autopsy all viscera appeared normal, 
and a routine histological study revealed no 
significant alterations. APh was studied by a 
modified Gomori method. The reactions were 
normal (negative cytoplasm and positive nuclei) 
in the mice receiving barbital and trional. In 
urethane-treated mice there were positive cyto- 
plasmic (and nuclear) APh reactions in 8 of 14 
mice. This effect of urethane on tlt liver is of 
interest in relation to its nephrotoxic and pulmo- 
nary carcinogenic actions in mice, and also its 
‘inhibitory’ action on hemopoietic tissues in sev- 
eral species, including man. These findings are 
preliminary within a study of the effects of anes- 
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thetics, analgesics and sedatives on the histo. 
chemistry of the liver. 


Influence of metabolic inhibitors on the con- 
tractility of the papillary muscle. Martin M. 
Winsury,* W. E. Hampourcer anv D. M., 
GREEN. Div. of Biological Research, G. D. Searle 
and Co., Chicago, IIl. 

The influence of metabolic inhibitors on oxygen 
consumption, substrate utilization and contractil- 
ity has been investigated with various heart 
preparations which may fail spontaneously. 
Results have not always been consistent with 
those of tissue slices or homogenates. The papil- . 
lary muscle of the cat is well suited for such 
studies. It provides a thin strip of cardiac muscle 
which equilibrates rapidly. with the bath medium 
and maintains contractility over long periods. 
For these studies, muscles were stimulated 
electrically in Krebs-Henseleit solution saturated 
with O.-CO: mixture. Contraction force was 
recorded isometrically. Inhibitors were added 
directly to the bath. Cyanide produced a tempo- 
rary increase in amplitude followed by depression. 
Cyanate and azide caused depression without 
initial augmentation. Recovery occurred on 
removal of the inhibitors but was not complete 
in the cyanate-depressed muscle. Spontaneous 
recovery was not observed. The 3,4-dinitrophenol 
depressed rapidly; considerable washing was re- 
quired for recovery even after short exposure. 
Fluoride was followed by a gradual increase in 
amplitude which declined below the control value 
on washing. Fluoroacetate or iodoacetate pro- 
duced progressive depression which was not 
influenced by drug removal. Fluoroacetate 
depression was preceded by a period of increased 
amplitude. Mercurie chloride depressed irritabil- 
ity and contractility without improvement on 
washing; BAL permitted complete recovery of 
irritability and partial recovery of contractility. 
Prophylactically, BAL prevented the depressant 
actions of mercury. 


Pharmacology of the triiodoethylate of tri($-di- 
ethylamino-ethoxy)-1,2,3 benzene (Flaxedil). 
CurRisTIAN WINGARD,* WALTER F. Riker, JR. 
AND W. CuaRKE WEscoE. Dept. of Pharmacology, 
Cornell Univ. Med. College, New York City. 

One of the most prominent pharmacologic 
actions of Flaxedil is the production of neuro- 
muscular blockade. In the intact anesthetized 
cat, the intravenous administration of 0.5 mg/kg. 
occasionally produces a fleeting potentiation of 
the muscular response to maximal motor nerve 
stimulation. Doses larger than this produce uni- 
formly a depression of the response, the extent 
and duration of which are proportional to the 
dose injected; 2 mg/kg. suffice to paralyze com- 
pletely. Recovery after doses of 1 mg/kg. is 
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achieved within 30-50 minutes. The 3-hydroxy 
phenyltrimethylammonium bromide (Ro 2-2561) 
antagonizes the curariform action of Flaxedil in a 
manner similar to that in which it antagonizes 
d-tubocurarine. Regardless of the rate of injection, 
the intravenous administration of Flaxedil in the 
cat, in doses as large as 10 mg/kg., does not modify 
the arterial blood pressure significantly. After 
doses as small as 0.1 mg/kg. a degree of vagal 
block is seen, and following doses of 0.5 mg/kg. 
the block is usually complete. The duration of 
vagolytic action exceeds that of the curariform 


action by more than an hour. The vagolytic action. 


is characteristic and is localized at the effector 
level since the vagomimetic action of methacholine 
is prevented completely. Flaxedil, even in exces- 
sive dosage, is without effect on the responses of 
the gut, does not prevent salivation, and does not 
block autonomic ganglia. It is a moderately active 
inhibitor of cholinesterase (pKi50 about 1 X 105m). 


Effect of dinitrophenol on the heart and on its 
response to a cardiac glycoside. ALBERT WoOL- 
LENBERGER AND Max L. Karsu (introduced by 
Orro Krayer). Dept. of Pharmacology, Harvard 
Med. School, Boston, Mass. 

Langendorff preparations of heart ventricles 
were continuously reperfused with 40 cc. of Locke- 
glucose solution at 39°C. The 2,4-dinitrophenol 
was administered until the amplitude of beat was 
reduced by 80%. The rate of beat remained 
undiminished. Coronary flow was somewhat in- 
creased. The final concentrations of. dinitrophenol 
ranged from 0.9 - 1.5 X 10-‘m. These are concen- 
trations which double oxygen consumption in 
guinea pig heart slices and suppress aerobic 
creatine phosphorylation in guinea pig heart 
homogenates. In the Langendorff ventricles they 
caused almost complete disappearance of phos- 
phocreatine. The ATP content was not signifi- 
cantly changed. Administration to the poisoned 
preparations of 12 - 15 micrograms ouabain—an 
amount which normally had a marked positive 
inotropic action without producing toxic effects 
and which left the energy-rich phosphate content 
of the heart unchanged—produced no improve- 
ment of contractility and exerted a severe toxic 
action, causing arrhythmias, fibrillation, and 
contracture. This was associated with a 50% 
decrease in labile adenosine phosphate. The phos- 
phocreatine level remained low. Coronary flow, 
though diminished, remained within the range 
observed in control preparations with high ATP 
and phosphocreatine content. These results 
support the hypothesis advanced by one of us 
(A. WoLLENBERGER. Pharmacol. Rev. 1: 311, 1949) 
that acceleration of the splitting of the terminal 
phosphate bond(s) of ATP in the myocardium 
may be an effect not only of toxic, but also of 
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small, ordinarily therapeutic doses of cardiac 
glycosides, and that the advanced stage of cardiac 
glycoside poisoning is characterized biochemically 
by an increase in the rate of breakdown of energy- 
rich phosphate in the myocardium not compen- 
sated for by a corresponding increase in synthesis. 


Comparative effectiveness of various sympatho- 
mimetic amines for the interruption of adrener- 
gic blockade. Ropert A. WoopBury, MARSHALL 
R. Warren, ARTHUR W. WALKER* AND ROBERT 
W. Prevost, Jr.* Div. of Pharmacology, Univ. 
of Tennessee Med. Units, Memphis. 

It has previously been shown that certain 
sympathomimetic amines interrupt the blockade 
established by adrenergic blocking agents. This 
work has been extended to determine the relative 
potency of several amines on a molar basis. It 
was found that removal of the blockade estab- 
lished by Regitine or Dibenamine was more 
difficult than removal of the blockade by Prisco- 
line or Benodaine. Listed in order of decreasing 
efficacy ephedrine, Paredrine, Vonedrine and 
Amphetamine removed the depressor effects and 
reestablished the pressor action of epinephrine. 
Tuamine did not modify the depressor effect and 
had little, if any, influence on the pressor action. 
The failure of ephedrine to potentiate the depres- 
sor action of epinephrine in these dogs demon- 
strates that the primary action of ephedrine is 
not the inhibition of aminoxidase. These data 
indicate that receptor mechanisms innervated 
by the sympathetic system can be altered either 
toward a state where excitation causes mainly 
dilation or toward a state where excitation pro- 
duces mainly constriction. It is conceivable that 
at least three receptor mechanisms may be 
involved in these particular drug responses; i.e. 
adrenergic, cholinergic and histaminergic. The 
response may represent the sum of the component 
actions on each of these receptors. The amounts 
of these component portions vary from species to 
species and can be altered by drugs or physiolog- 
ical states. (Supported by a grant from the 
American Heart Association.) 


Respiratory depressant action of some local 
anesthetics in anesthetized laboratory animals. 
L. A. Woops, JANE Haceart* anp J. Cocuin.* 
Dept. of Pharmacology, Univ. of Michigan, Ann 
Arbor. 

The intravenous injection of 3 to 5 mg/kg. of 
cocaine hydrochloride into etherized dogs (plane 
iii anesthesia) produces an abrupt and irreversible 
cessation of respiration. Such a dose represents a 
3- to 4-fold increase in toxicity as compared to 
cocaine administered to unanesthetized dogs. 
Simultaneous EKG, blood pressure and pneumo- 
graphic recordings indicate that death results 





348 


primarily from respiratory failure. The superven- 
ing anoxia secondarily leads to cardiac irregular- 
ities and vascular collapse. If the dog is 
anesthetized with ether-oxygen, cardiac irregular- 
ities and vascular failure may not appear for as 
long as 8 or 9 minutes after injection of cocaine, 
even though there is a complete absence of 
respiratory effort. Bilateral vagotomy does not 
alter this reaction to cocaine. Intravenous injec- 
tion of cocaine into the tail veins of etherized 
Webster strain Swiss mice (respirations 7-12/5 
seconds) likewise demonstrates a 3- to 4-fold 
increase in toxicity of this local anesthetic. Again 
death is a result of respiratory failure. These 
observations are not peculiar to cocaine but also 
hold for procaine and lidocaine (Xylocaine). Mice 
deeply anesthetized with thiopental exhibit the 
same increase in the toxicity of cocaine although 
preliminary experiments indicate such is not true 
for mice anesthetized with pentobarbital. The 
depth of anesthesia is of considerable importance 
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in demonstrating this increase in toxicity of local 
anesthetics inasmuch as dogs or mice under light 
plane i ether anesthesia are protected against 
doses toxic to the unanesthetized animal. 


Direct application of tetanus toxin to the central 
nervous system, E. A. Wricut (introduced by 
Orto Krayer). Dept. of Pharmacology, Harvard 
Med. School, Boston, Mass. 

Tetanus toxin was injected directly into the 
brain and spinal cord of rabbits. The dosages of 
these injections necessary to cause death were 
compared with the intravenous dosages necessary 
to produce death in a similar time. Toxin injected 
intracerebrally was several thousand times more 
potent than when injected intravenously. The 
comparable potency for the region of the medulla 
oblongata was somewhat less than for the intra- 
cerebral injections. Toxin injected into the lumbar 
cord was several hundred times more potent than 
when injected intravenously. 
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Use of wild house mice in studies on the mammary 
tumor agent. Howarp B. ANpERvonTt. Nail. 
Cancer Inst., Bethesda, Md. 

The mammary tumor agent is found in inbred 
strains of mice which show a high incidence of 
mammary tumors and is, presumably, absent in 
strains which show a low incidence of these 
tumors. Since virtually all investigations to date 
were performed with inbred animals or their 
derivatives, it was decided to utilize wild mice to 
ascertain 1) whether they were susceptible to the 
agent, and 2) whether they harbor a mammary 
tumor agent. The wild mice used in these studies 
were derived from animals kindly supplied by Dr. 
H. A. Schneider of the Rockefeller Inst. for Med. 
Research. The agent from inbred strains increased 
the incidence of mammary tumors in wild mice. 
It was also found that the agent could be trans- 
ferred through at least 4 generations of wild mice 
without producing tumors in them. The occurrence 
of mammary tumors in a family of inbred mice 
derived from a female who was suckled by a wild 
mouse, suggests that the wild mouse carried a 
mammary tumor agent of low activity. 


Electron microscopy of ATP-induced contraction 
of skeletal myofibrils. CHartes A. ASHLEY,* 
Keita R. Porter,* De.sert E. Puriporr* 
anp GrorcE M. Hass. Rush Dept. of Pathology, 
Presbyterian Hosp., Chicago; Dept. of Physi- 
ology, Univ. of Illinois College of Medicine, Chi- 
cago; Rockefeller Inst. for Medical Research, New 
York City. 

Skeletal myofibrils isolated either by tryptic 
digestion at 0° C. or by a colloid mill and sus- 
pended in buffer solution (px 7.0; u 0.154) contain- 
ing 20% glycerine and 0.0025 m ATP at —5° C. 
contracted slowly and progressively when the 
temperature was raised above 0° C. Formalin 
fixation halted this contraction. Myofibrils in 
progressive stages of contraction were studied 
with the electron microscope. Electron micro- 
graphs showed that fibrils isolated by the colloid 
mill were similar to those described by others. 
Fibrils isolated with trypsin differed by absent Z 
bands, absent or disorganized I bands and more 
evident filamentous structure. Changes induced 


by ATP were similar to those described by classi- 
cal histology and earlier work with the electron 
microscope. Contraction was characterized by 
migration of dense material within the A band 
into the A-I junction or Z barid, when present, a 
gradual increase in width of the fibril and a dis- 
orientation of filaments from their parallel 
arrangement. The changes were similar in fibrils 
isolated by both methods. Neither the Z band nor 
an organized I band were necessary for contrac- 
tion. Measurements of filaments adjacent to the 
myofibrils revealed an apparent increase in mean 
diameter during contraction. 


Electron microscopic study of elastic tissue and 
collagen treated with formic acid. JoHn P. AYER,* 
GeorcE M. Hass anp E. C. Puiiporr.* Rush 
Dept. of Pathology, Presbyterian Hosp., and Dept. 
of Physiology, Univ. of Illinois College of Medi- 
cine, Chicago. 

During extraction of rings of canine aorta with 
88% formic acid at 45° C. for 96 hours, all struc- 
tural components except elastic tissue are dis- 
solved. Upon neutralization, the elastic tissue ex- 
exhibits perfect elasticity, great physical 
extensibility, good tensile strength and natural 
microscopic and staining properties. When im- 
mersed in formic acid, the networks of pure elastic 
tissue extend in direct proportion to the concen- 
tration of formic acid. The curves of chemical 
extensibility parallel the curves of physical ex- 
tensibility, drawn from data obtained by applica- 
tion of increasing loads. Fibrils extended by formic 
acid become easily separable. Electron micro- 
graphs of the extended elastic fibrils disclose them 
as linear branching threads. They have a faint 
longitudinal striation but no consistent trans- 
verse periodicity or spiral arrangement is detect- 
able. Upon neutralization, the fibrils retract into 
structures too dense for accurate electron micro- 
scopic study. Collagenous fibrils from canine 
tendon, fixed with formalin and treated briefly 
with 30-100% formic acid, are converted after 
neutralization and drying into spiral structures 
with intercoil dimensions proportional to the 
strength of formic acid used. Electron micrographs 
of the spirals show changes in the usual periodicity 
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of collagen with evidence of relations between 
loss of normal periodicity and acquisition of spiral 
structure. Similar fibrils, if unneutralized, show 
complete loss of periodicity. 


Selective destructive effect of eastern equine 
encephalomyelitis virus on rat and human fibro- 
blast cell lines. FREDERIK B. BANG AND GEORGE 
O. Gey. Depts. of Medicine and Surgery, Johns 
Hopkins Univ. School of Medicine, Baltimore, 
Md. 

The virus of eastern equine encephalomyelitis 
has been grown on some eight lines of rat normal 
and malignant cells in the same medium of 10% 
beef extract and 50% human cord serum on glass 
without a plasma clot. Within this group of cells 
there is a wide spectrum of effect. Some lines are 
promptly killed, others support continued growth 
and others support little or no growth. Our first 
experiments compared a normal cell (14pf) with 
its tumor cell derivative (T333). The first normal 
cell was resistant in that infection was either not 
established at all or remained minimal for a few 
days with no cell destruction. The malignant cell 
succumbed promptly to a minimal inoculum of the 
virus and yielded a large amount of virus while the 
cells survived. Several other cell lines showed an 
intermediate type of susceptibility characteristic 
of these lines. Here virus and cells multiply con- 
tinuously together. Some cells may be destroyed, 
virus in small amounts is continuously present in 
the supernatant and cell multiplication continues 
at a good rate. Electron microscope shows degrees 
of cell destruction. Cellular processes may be 
eaten away by virus with local disintegration of 
the progress. Other cells show closely packed rows 
of individual virus particles along the thin edge 
of the partially extended cell. Finally, half of a 
projecting part of the cell proper may be destroyed 
leaving the other half morphologically intact. 
Complete disintegration of the cell is accompanied 
by a scattering of disintegrated and vesicular 
components. 


Cholesterol esters of lymph in experimental liver 
injury. Jesse L. Botuman aNnpD Eunice V. 
Frock. Div. of Exptl. Medicine, Mayo Fndn. 
Rochester, Minn. 

Intestinal lymph and liver lymph were drained 
through small polyvinyl catheters inserted in the 
main intestinal lymphatic or in the main liver 
lymphatic near their entrance into the cysterna 
chyle. From the fasting rat the lymph contained 
cholesterol and cholesterol esters in proportions 
similar to that of the plasma. When diets contain- 
ing free cholesterol were fed the intestinal lymph 
cholesterol was increased with larger amounts of 
esterified cholesterol than of free cholesterol and 
there was little change in the cholesterol content 
of the liver lymph. From rats with experimental 
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liver injury produced by repeated administration 
of carbon tetrachloride the lymph from the liver 
was usually found to contain relatively more 
free cholesterol than the plasma or intestinal 
lymph. After feeding free cholesterol to rats with 
liver injury the esterified cholesterol of the intes- 
tinal lymph is increased similarly to that observed 
in normal rats after cholesterol feeding. The liver 
lymph and to a lesser extent the plasma of rats 
with liver injury was found to contain more free 
cholesterol with little change in the cholesterol 
esters. 


Transfusion transfer of experimental atheroscle- . 
rosis. JosePH H. Braacpon. Natl. Insts. of Health, 
Bethesda, Md. . 
Following single intravenous injections of serum 

or plasma from cholesterol-fed rabbits into normal 
rabbits microscopic lesions identical with those of 
early rabbit atherosclerosis may be observed in the 
recipient. The arterial lesions are focal and show a 
distribution similar to that in the cholesterol-fed 
animal. They have been observed as early as 5 
hours after transfusion and as late as 2 weeks. 
Plasma produces more extensive lesions than 
serum; and oxalated plasma, more than heparin- 
ized plasma. Fractionation studies now in prog- 
ress, designed to determine the factor or factors 
in the donors’ blood responsible for the lesions, 
will be reported. 


Isolation and characterization of a hemolytic 
substance from commercial trypsin. Joun J. 
Buck.ey (introduced by G. DALLpoRF) AND 
FRANK Mattaner. Div. of Labs. and Research, 
New York State Dept. Health, Sloan-Kettering 
Inst. for Cancer Research, New York City. 

It has long been known that preparations of 
powdered pancreas are hemolytic. This was pre- 
sumed to be due to the lipases present in the pan- 
creas. In 1936 Gronchi (Sperimentale 90: 223) was 
able to isolate the lytic substance and claimed that 
it was a lecithinase A. We found that commercial 
trypsin T-360 (Eimer and Amend) had the ability 
to lyse sheep erythrocytes. If, however, the 
powdered preparation was thoroughly extracted 
with a mixture of benzol and alcohol, it lost this 
property. The Soxhlet-extracted preparation re- 
gained its activity if mixed with pure cephalin, 
whereas pure lecithin had no activating effect. 
The application of Gronchi’s method to our prepa- 
ration of commercial trypsin resulted in the iso- 
lation of a substance having the same qualities as 
were found in the original material. The substance 
could be activated by pure cephalin but not by 
pure lecithin. Furthermore, no lysobodies could 
be demonstrated. Crystalline trypsin and chymo- 
trypsin showed no evidence of hemolytic activity 
either alone or in the presence of cephalin. 
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Pathological study of skin carcinogenesis in the 
albino rat. PerRtHAN CAMBEL (introduced by 
Jacos Furtu). Cancer Research Lab., Univ. of 
Florida, Gainesville. 

Previous studies showed that the rat is very sus- 
ceptible to the action of various carcinogens when 
administered subcutaneously but it is one of the 
refractory species for skin carcinogenesis. 20- 
Methylcholanthrene (MC) is a carcinogen known 
to induce readily epidermal carcinogenesis in 
Swiss albino mice when administered according 
to a standard procedure. MC and 9,10-dimethyl- 
1,2-benzanthracene (DMBA) were administered to 
female and male Sprague-Dawley-Holtzman al- 
bino rats according to this procedure. No gross 
changes or skin tumors in the skin of either sex 
were observed in the group treated with MC. 
In the DMBA-treated group, hyperemia, accom- 
panied by itching, thickening of the skin, epilation 
and subsequent hyperkeratotic crusts were ob- 
served previous to the development of warty 
excrescences. These latter showed progressive 
growth and invariably turned malignant after a 
long period of incubation. The incidence of warty 
excrescences and malignant tumors was slightly 
higher among the females. Histologically, the 
tumors were epidermoid acanthomas. A few 
showed lymph node metastasis, and one was 
accompanied by a subcutaneous sarcoma. Histo- 
chemical studies were made (alkaline phosphatase, 
glycogen, mucin reactions, nucleic acids). The 
results of this investigation lend support to the 
author’s previous postulation that definite barri- 
ers exist in the albino rat which prevent the 
penetration of MC to the subcutaneous fat tissue 
and the basal cell layer of the epidermis from the 
sebaceous glands. The mechanism of the chemical 
induction of epidermal carcinogenesis in the rat, 
the role of the sebaceous glands, and the relative 
carcino-resistance of this species to cutaneous 
MC administration are discussed. 


Electron microscope investigation of transverse 
and longitudinal sections of muscle. CrcILY 
M. M. Cannan (introduced by C. P. Ruoaps). 
Sloan-Kettering Inst., New York City. 

Earlier workers have studied striated muscle 
extensively by electron microscopy with the aid 
of various methods of fragmentation, disclosing 
the existence and ultrastructure of the myofila- 
ment and gross striations. Sections have also been 
examined but without sufficient resolution to 
demonstrate clearly the organization of filaments 
within the fibril or the nature of the sarcolemma. 
Smooth muscle had not been studied by either 
method, nor had the paramyosin fibril been dem- 
onstrated in intact muscle. These subjects were, 
therefore, open to certain speculations and were 
investigated in the following manner. Clam ad- 
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ductor muscle was prepared by methods known 
from diffraction studies to preserve submicro- 
scopic structure optimally and thence fixed in 
formalin or osmic acid or preserved in glycerol. 
The specimens were embedded in paraffin and 
celloidin and then sectioned in an adapted Spencer 
microtome fitted with a hand-sharpened steel 
knife. Longitudinal sections clearly resolved myo- 
filaments identical to those seen in fragmented 
material but disclosed no striations of the order 
of 400A. Paramyosin fibrils were noted distributed 
at random with respect to myofibrils. Transverse 
sections showed that the filaments are packed 
solidly within both the paramyosin and myo- 
fibrils. The sarcolemma has variable thickness, 
contains amorphous material. and is continuous 
with myofibrillar membranes. The appearance of 
sections after different fixations and after alcohol 
extractions was correlated with diffraction studies 
and pertinent biochemical information. Similar 
treatment of smooth and striated muscle not con- 
taining paramyosin illustrated the general appli- 
cation of these morphological studies on clam 
muscle, 


Cataract induction by slow neutrons and x-rays. 
K. W. CuHrisTENBERRY* AND J. Furtu (with 
assistance of J. J. Lang). Biology Div., Oak 
Ridge Natl. Lab., Oak Ridge, Tenn. 

The causation of cataracts by large doses of 
x-rays and of fast neutrons by atomic bomb is 
known. Nothing is known of cataract induction 
by slow neutrons. Mice were placed in the thermal 
column of the atomic pile with a flux of slow neu- 
trons of .9 x 109 n/em?/second free from fast neu- 
trons, but with an estimated 4-6 r/minute con- 
tamination of gamma rays of high energy. It re- 
quired 80 minutes exposure of mice in this flux to 
administer an LD50. The equivalent LDso of x-rays 
was 512 r administered at the rate of 6.4 r/minute. 
Groups of mice 8-10 weeks of age were exposed 
during 80, 20, 5, and 2.5 minutes respectively to 
X-rays or neutrons under the conditions named. 
The onset and progression of nuclear opacities 
were studied by the slit lamp microscope. The 
data indicate that neutrons induce cataracts sooner 
and in a somewhat higher percentage of mice than 
equivalent doses of x-rays. At 14 months after 
exposure almost all mice exposed to x-rays or neu- 
trons during 20-80 minutes had some opacities of 
the lens, but only those exposed during 80 min- 
utes had advanced lesions. At onset radiation 
cataracts arise in the posterior subcapsular region 
from which they extend into surrounding areas 
of the lens, while senile cataracts develop in the 
nucleus and cortex of the lens. The difference in 
cataractogenic effect between neutrons and x-rays 
was not evident as concerns: a) acute hemopoi- 
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etic changes including reticulocyte counts, b) 
weight changes, and d) leukemia induction. 


An improved historadiographic apparatus and its 
application. J. J. CLemmons*, M. H. Aprison* 
AND D. M. AnGEvINE. Dept. of Pathology, Univ. 
of Wisconsin Med. School, Madison. 

X-rays cannot be refracted in any kind of 
optical system analogous to that in the light of 
electron microscopes. With direct contact between 
the sample and a suitable film, the exposure to 
extremely soft x-rays produces images of the 
histological section that can be subsequently 
enlarged. This procedure is called historadiog- 
raphy. Lamarque (Radiology 27: 563, 1936) intro- 
duced historadiography. A. Engstrom and B. 
Lindstrom (Biochem. et Biophys. Acta 4: 351, 1950), 
by the use of x-ray absorption laws, found it pos- 
sible to calculate the absolute weight per unit 
surface of structure, as small as one micron in diam- 
eter. The original instruments required long ex- 
posure times and it was also necessary to break 
the vacuum between historadiographs. The instru- 
ment has been modified so that ten historadio- 
graphs can be obtained within one hour. The 
apparatus consists of a continuously evacuated 
demountable x-ray tube. Built into the tube is a 
chamber with a vacuum lock to permit a camera, 
containing the sample and film, to be introduced 
and removed without cooling the diffusion pump. 
With the use of Lippman film, a 30-40 second 
exposure is required when operating the x-ray 
tube at 3 kv. and 30 ma. This technique has been 
used to observe changes in the density of the 
cartilage matrix during the early stages of cal- 
cification in the developing tadpole and in young 
rats. This has been correlated with hematoxylin 
and eosin and the Von Késsa stain for calcium. 
The versatility of the apparatus, and ease with 
which it can be used, suggest a wide application 
for it in pathology and histochemistry. 


In vivo and in vitro effects of a lipid inhibitor of 
blood clotting. Ropert W. Coon, Josepu E. 
FLYNN AND Puitip 8S. Vassar (introduced by 
H. P. Smirn). Dept. of Pathology, College of 
Physicians and Surgeons, Columbia Univ., New 
York City. 

The in vivo effect of lipid inhibitor (so-called 
‘antithromboplastin’ described by Tocantins et al. 
and independently by Overman and Wright) was 
studied in dogs. The inhibitor was prepared from 
acetone dried beef brains using cold methyl] alcohol 
and ether. The waxy residue from the ether ex- 
tractions was prepared as a 2% emulsion in normal 
saline by means of a Waring Blender. Varying 
quantities of this emulsion were injected intra- 
venously into dogs without apparent untoward 
reaction. Factor V assays, by the method of Flynn 
and Standley, showed prompt decrease, often as 
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much as 75%; the prothrombin levels, as assayed 
by the 2-stage method with added factor V, also 
decreased as much as 70%, depending on quantity 
injected. Quick’s prothrombin time test was less 
sensitive, with prolongation occurring only after 
larger doses. The decrease in factor V and pro- 
thrombin, and the length of recovery time could 
be directly correlated to the quantity of inhibitor 
injected. With larger quantities recovery was not 
complete in 24 hours. Similar results were obtained 
with rabbits. Although in vitro incubation of 
plasma with the inhibitor showed a decrease in 
prothrombin and factor V, the decrease was not 
as marked as in vivo, nor was the effect as prompt: 
No electrophoretic changes in dog plasma were 
noted after the injection. The lipid inhibitor may 
have an important role in anticoagulation therapy. 


Toxic materials extracted from streptococcal skin 
lesions. W1LL1AM J. CROMARTIE AND DENNIS 
W. Watson (introduced by Jerome T. Syver- 
TON). Dept. of Bacteriology and Immunology, 
Univ. of Minnesota, Minn. 

Properties associated with sedimentable (12,000 
-14,000 rpm) and soluble fractions of extracts of 
streptococcal skin lesions have been studied and 
compared with properties of fractions obtained 
from extracts of unifected rabbit skin. The sedi 
mentable fraction is similar to sediments prepared 
from other tissues by Thomas (Bull. Johns Hop- 
kins Hosp. 81: 1-25, 1947). The soluble component 
was concentrated by dialyzing the supernatant 
fluid against distilled water and separating a 
euglobulin-like fraction. This fraction dissolved 
in 0.85% NaCl buffered at px 7.4 with phosphate 
at a total ionic strength of 0.3 exhibits properties 
similar to ‘necrosin’ (Menkin, V. Newer Concepts 
of Inflammation. Springfield, Ill.: Thomas, 1950) 
and properties similar to the sedimentable frac- 
tion. Although small quantities of soluble toxin 
were obtained from uninfected skin, comparative 
determinations indicate that a larger yield re- 
sulted following the extraction of streptococcal 
lesions. Therefore, it is postulated, that the inter- 
action of the parasite and host results in libera- 
tion of this soluble toxic material from the in- 
soluble sedimentable toxic material. Injection of 
sublethal amounts of either the soluble or the 
sedimentable materials increases the tolerance of 
animals to a lethal dosage. Since this increased 
tolerance is associated with a prolongation of 
blood coagulation time and can also be induced 
by injection of heparin, it is suggested that the 
responsible factor is the liberation of heparin-like 
substances. The role that these toxic substances 
may play in the production of certain nonspecific 
reactions to injury will be discussed. 


Influence of intestinal bacteria upon choline in 
normals and patients with hepatobiliary dis- 
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eases. J. De LA HuerGca* anp Hans Popper. 

Hektoen Inst. for Med. Research of the Cook 

County Hosp., Chicago, Til. 

The fate of administered choline in the human 
body was investigated because of its therapeutic 
effect as a lipotropic agent, and to investigate, if 
possible, hepatic function. Normals and patients 
with hepatobiliary diseases who were given from 
2-8 grams of choline by mouth, excreted in the 
urine insignificant amounts of choline without 
relation to the hepatic condition (less than 0.38% 
of the amount ingested). Nevertheless, large 
amounts of a crystalline Reineckate were obtained 
from the urine after choline administration, 
mostly trimethylamine oxide and only small 
amounts of trimethylamine. The excretion of 
trimethylamines was markedly depressed if large 
amounts of cane sugar and even more so starch 
were given; glucose has been shown to suppress 
in vitro the trimethylamine formation from choline 
by intestinal bacterial. This excretion was also 
significantly diminished after previous treatment 
with Aureomycin and Sulfaphthalidine. More- 
over after intravenous injection of choline, con- 
siderable amounts of choline, but not trimethyl- 
amines were excreted in the urine. These observa- 
tions indicate that trimethylamines excreted 
(which have no lipotropic activity) were formed 
from choline by intestinal bacteria. Normals 
excreted more than 60% of the ingested choline as 
trimethylamines while patients with severe liver 
diseases excreted less. Patients with low urinary 
excretion of trimethylamines. after choline in- 
gestion, excreted fed trimethylamine rapidly and 
almost completely (in the oxide form). This indi- 
cates that reduced trimethylamine excretion in 
liver disease is an indication of an alteration of the 
intestin@ flora in hepatic diseases. 


Effect of altered lipid metabolism on experimental 
lesions of the coronary arteries. G. I. peSuTo- 
Nagy AND L. L. Waters (introduced by Harry 
S. N. Greene). Dept. of Pathology, Yale Univ. 
School of Medicine, New Haven, Conn. 

Local injury to the coronary arteries and a sys- 
temic disturbance of the body’s own lipid metab- 
olism were produced simultaneously but by 
separate means. The interaction of two such 
injuries was accomplished with the aid of allyl- 
amine and detergents. Either one of these agents, 
alone, produced only the usual response. Super- 
imposition of the two injuries, however, led to the 
appearance of coronary lesions, with local accumu- 
lation of lipids in the intima and media of the 
vessel wall. The coronary lesions arose at the 
site of the primary local injury within a few days 
or weeks. The stepwise development of the experi- 
mental vascular disease will be illustrated, dis- 
cussed and compared with similar lesions in man. 
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These experiments will serve as models for the 
study of the pathogenesis of arteriosclerosis in 
man. They suggest that similar lesions may 
rapidly arise from a combination of the two fac- 
tors: local vascular injury and a coincident dis- 
turbance of the lipid metabolism. 


Expulsion factor for leukocytes in bovine plasma. 
ALBERT A. DietTz,* BERNHARD STEINBERG AND 
Ruta A. Martin. Toledo Hosp. Inst. of Med. 
Research, Toledo, Ohio. 

A previous report (STEINBERG AND MartTIN. Am. 
J. Physiol. 161: 14, 1950) described the presence of 
an ‘Expulsion factor for leukocytes’ in human 
plasma. The factor was heat labile and was pre- 
cipitated by ammonium sulfate at a concentration 
of 62-68%. Injection of the substance into rab- 
bits produced a peripheral leukocytosis and mar- 
row hypoplasia. In an effort to find a ready source 
of this substance, the plasma of various animals 
was tested. This investigation concerns bovine 
plasma. Results produced by 17 samples of plasma 
or serum were analyzed. Eleven contained the 
expulsion factor. There was suggestive evidence 
that plasma contained factors acting on all the 
formed elements of the blood. Ammonium sulfate 
was not effective in separating them. Some rabbits 
appeared refractory to the action of the expulsion 
factor. The animals showed a neutralizing sub- 
stance in their plasma for the expulsion factor. 


Relationship between blood plasma proteins in 
health and in disease. E. E. Ecker anp J. P. 
FRACKELTON. Western Reserve Univ., Cleveland, 
Ohio. 

A close relationship exists, in health, between 
the three main constituents of human plasma, 
namely; albumin, globulin and fibrinogen. This 
relationship has been expressed in a single con- 
stant ‘K’, as follows: A®.® - G08 . F002 = K. 
‘K’, under the above conditions, has one maximum 
value so that any change or combination of changes 
in A, G or F will result in a value which is less than 
the maximum which is 0.442+. This value was ob- 
tained from a study of 80 Tiselius diagrams from ap- 
parently healthy persons 20-45 years, and corre- 
lated with values found in 95 diagrams of younger, 
and 21 patterns of older age groups 70-95 years. 
‘K’ varied 0.005 in the ages 0-45 years with an av- 
erage of 0.441 for these years. In the age groups 
20-45 years, the variation was only 0.002. It falls 
to 0.435 in the group 70-95 years. The ‘K’ value 
has been determined in essential and malignant 
hypertension, portal cirrhosis, nephrosis and ne- 
phritis, cardiac failure, tuberculosis, rheumatic 
fever, diabetes mellitus, hypo- and hyper-thyroid- 
ism and in tumors. Any change affecting one or 
more of the three factors was immediately re- 
flected in a fall of the ‘K’ values. 
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Effect of flavonoids on transplanted tumors. W. H. 
Eppy, B. Soxouorr, J. Witurams AND L. Sci- 
ORTINO (introduced by Leo Logs). Southern 
Bio-Research Lab., Florida Southern College, 
Lakeland. 

The disclosure of two flavonoid compounds 
present in the adrenal gland (Sokoloff and Eddy) 
suggested an investigation on the effect of flavo- 
noids on malignant growth. August Rat Carcinoma, 
175-G served for these studies. Altogether 130 
rats were tested, with an average weight of 154 
grams. In the first series of experiments a flavonoid 
compound (CHO), water soluble, was in- 
jected subcutaneously, 10 mg/100 gm/weight for 
19 days, 5 days prior to transplantation and for 2 
weeks after. At the end of 3 weeks after transplan- 
tation the average size of tumor (for 20 rats) was 
3.4 cm.? against 6.4 cm.’ of control. This inhibition 
was a temporary nature. Twelve rats, all females, 
of average weight 151 gm., were grafted subcu- 
taneously with two extra adrenal glands. The 
following day the tumor was transplanted. There 
was no significant difference in growth. At the end 
of 4 weeks the average size of tumor was 8.7 cm. 
aga nst 9.1 cm.’ of control (10 rats). In the next 
series, 12 rats grafted with two extra adrenal 
glands were given injections of the flavonoid com- 
pound from the day of transplantation. There was 
a marked inhibition, of a temporary nature. At 
the end of 4 weeks the average size of tumor was 
2.5 cm.’ as against 8.6 cm.’ of control. Discussion 
about the possible relationsh p of flavonoids and 
the adrenal gland. 


Effect of the alarm reaction upon lymphocytes and 
plasma cells. WiLiL1AM E. Exricu, JoseruH SEIF- 
TER AND GEeorGE H. Hupyma. Graduate School 
Med., Univ. of Pennsylvania, Philadelphia Gen. 
Hosp., and Wyeth Inst. Appl. Biochem., Phila- 
delphia, Pa.. 

The lymphocytolytic effect of the alarm reaction 
is well established. Its action upon the thymus is 
used by us as a standard method to test toxicity. 
The present report deals with the effect of the 
alarm reaction upon various components of vari- 
ous lymphatic tissues. Young rats we'ghing 60 
grams were given cortisone, formaline, co chicine, 
adrenaline, dibenamine and other materials. A 
study was made of the small lymphocytes of 
thymus, lymph nodes and spleen, the cells of the 
germinal centers of lymph nodes and spleen, and 
the plasma cells in the medullary cords of lymph 
nodes. The results of these experiments will be 
presented and the significance of lymphocytolysis 
will be discussed. 


Effect of vitamin B,. and aureomycin upon the 
toxicity of chloroform to regenerating liver. 
BERNARD FIsHER* AND Harry M. Vars. Harri- 
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son Dept. of Surgical Research, Schools of Medi- 

cine, Univ. of Pennsylvania, Philadelphia. 

Adult male Wistar rats were fed a non-protein 
diet for 14 days, subjected to 70% partial hepatec- 
tomy, and offered an 18% fibrin diet. Group A 
received 10 mg. aureomycin per gram of food 
eaten. Group B was injected with 2 y vitamine B,, 
on alternate days (total dose 8 7), and group C 
received saline injections. On the 4th postopera- 
tive day all received a subcutaneous injection of 
chloroform (1.2 ml/kg.) in mineral oil (1 ml. 
volume), and were sacrificed 4 days later. All 
groups ate approximately the same amount of 
food. There was no significant difference between - 
the groups in the amount of liver protein regenera- 
tion; or in the histological picture as observed by 
hematoxylin and eosin, or methyl-green and pyro- 
nine stains. Varying the time intervals of therapy 
and sacrifice did not change the results. We con- 
clude that under these conditions neither vitamin 
By nor aureomycin exerted either a protective 
action to the liver or a stimulus to liver protein 
regeneration. 


Effect of ACTH, cortisone and adrenalectomy on 
the renal disease produced by anti-kidney 
serum in young rats. CAROLYN W. FoRMAN AND 
W. E. Enuricnu. Cornell Univ. Med. College, New 
York City, and Graduate School of Medicine of 
Univ. of Pennsylvania, Philadelphia. 

The experiments to be reported were prompted 
by the clinical observation that ACTH and corti- 
sone are of therapeutic value in the nephrotic 
syndrome, by experimental evidence that ACTH 
modifies the glomerular nephritis produced by 
injection of horse serum in rabbits (Rich e¢ al. 
Bull. Johns Hopkins Hosp. 87: 549, 1950) and by 
the demonstration of Heymann and Land of the 
similarity of experimental renal disease in rats 
to the nephrotic syndrome in man (Science, 108: 
448, 1948). Four-week old Long-Evans rats were 
given intravenous injections of rat anti-kidney 
serum produced in rabbits. Two groups of animals 
so treated were injected subcutaneously with 
ACTH and cortisone, respectively, throughout 
the course of observation. A third group was 
adrenalectomized prior to receiving anti-kidney 
serum. The clinical and pathological findings will 
be presented and their etiological and pathoge- 
netic significance discussed. 


Effect of 2,6-diaminopurine on the multiplica- 
tion of the virus of Russian Encephalitis. Cuar- 
LOTTE FRIEND (introduced by C. P. Ruoaps). 
Sloan-Kettering Inst., New York City. 

The oncolytic effect of the virus of Russian 
Spr ng-Summer Encephalitis (RSSE) on several 
transplanted tumors in mice has been reported 
previously. The mice so treated eventually suc- 
cumb to the virus infection. Therefore, a phase of 
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our program includes a search for agents with 
viricidal activity. Since it has been reported that 
2,6-diaminopurine inhibits the multiplication of 
vaccinia virus in vitro, a preliminary study was 
made to test the effect of this compound on RSSE. 
The results of in vitro studies are presented here- 
with. RSSE multiplies readily in a Maitland type 
tissue culture medium, containing Tyrode’s solu- 
tion, horse serum and minced mouse tumor tissue. 
This method lends itself well to the assay of 
potential chemotherapeutic effects on the virus 
as well as the tissue. It was found that a 10-3 m 
concentration of the diaminopurine added to the 
culture containing minced mouse sarcoma 180 or 
mouse carcinoma 1025 as the tissue source, com- 
pletely inhibited the multiplication of the virus. 
The growth of sarcoma 180 was somewhat affected 
by this concentration of the diaminopurine but 
this was not the case for carcinoma 1025. At con- 
centrations of 10-5 m or less, the effect on the 
virus was not pronouced. The inhibitory action of 
the diaminopurine on viral multiplication could 
be completely blocked or reversed by adenine and 
partially blocked or reversed to a slight degree by 
guanine. 


Inhibition of 17-ketosteroid excretion by p-(di-n- 
propyl sulfamyl)-benzoic acid (‘Benemid’). 
Lytr I. GARDNER, JOHN F. CRIGLER AND CLAUDE 
J. M1GEon (introduced by Epwarps A. Park). 
Dept. of Pediatrics, Johns Hopkins Univ. School 
of Medicine and Harriet Lane Home of Johns 
Hopkins Hosp., Baltimore, Md. 

P-(di-n-propyl sulfamyl)-benzoic acid (‘Bene- 
mid’) has been shown by others to inhibit a 
number of renal conjugative reactions. Since the 
urinary end-products of adrenal cortical steroid 
metabolism appear to be excreted as conjugates, 
the influence of ‘Benemid’ on the excretion of 
17-ketosteroids (17-KS) and neutral reducing lipids 
(11-OCS) has been studied. 17-KS were measured 
by the m-dinitrobenzene reaction in ethanolic 
KOH solution. 11-OCS were measured by the 
reaction of phosphomolybdic acid with chloroform 
extracts which had been washed three times with 
0.1 n NaOH and partitioned between benzene and 
water. Serial 24-hour urine collections were made 
on 2 normal, male adults. At the end of control 
periods ‘Benemid’ was given orally 0.5 gm. each 
6 hours (2 gm/day). 17-KS excretion decreased 
by 50% beginning the first day of treatment and 
returned to normal when therapy was stopped 
(cf. similar action of caronamide, Bisset et al. 
Proc. Soc. Exper. Biol. & Med. 72: 584, 1949). 
11-OCS excretion showed no significant changes. 
Using a dose of 4 gm/day did not produce a greater 
decrease of 17-KS, nor did it alter 11-OCS from 
control values. This dissociation of effect between 
the structuraliy similar 17-KS and 11-OCS is 
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reminiscent of the previously known fact that 
‘Benemid’ inhibits p-aminosalicylic acid excretion 
but has no effect on acetylsalicylic acid excretion. 


Antihemophilic factor: levels in canine and human 
plasmas, and following liver injury and Dicu- 
marol. Joun B. Grauam,* Davin L. CoLuins, 
Jr.,* Ina D. Gopwin* anp K.M. Brinxkuovus. 
Dept. of Pathology, Univ. of North Carolina, 
Chapel Hill. 

The assay procedure for plasma antihemophilic 
factor (AHF) is based on the principle that the 
amount of prothrombin consumed in hemophilic 
blood is proportional to the amount of AHF 
(normal plasma) added (Federation Proc. 9: 330, 
1950). By modification of the assay procedure, its 
sensitivity has been increased, and the quantity 
of AHF in the unknown sample can be expressed 
in per cent (control plasma equals 100%). A series 
of dilutions in duplicate of both unknown and 
control plasmas are tested with whole canine 
hemophilic blood; after 20 minutes under standard 
conditions, citrate is added and the residual pro- 
thrombin determined, using the modified 2-stage 
prothrombin test. AHF concentration of the test 
plasma is determined from the average ratio of 
unknown/control at the 70, 50, and 30% level of 
prothrombin utilization. With this test, as little 
as .0013 ml. of dog plasma or .0036 ml. of human 
plasma can be detected readily. Sensitivity is 
increased further by prolonging the reaction time. 
Dog plasma appears to contain several] times as 
much AHF as human plasma. With acute liver 
injury (chloroform intoxication), no significant 
alterations in AHF could be detected, although 
the plasma was nearly devoid of fibrinogen and 
prothrombin. Transfusions with such plasmas 
were effective in correcting the clotting defect in 
canine hemophilia. Also, dogs made hypopro- 
thrombinemic with dicumarol retained a full 
complement of plasma AHF. 


Localization of the antigen responsible for the 
production of nephrotoxic serum within the 
isolated renal glomerulus. Seymour A. GREEN- 
SPON* AND Ceci, A. Krakower. Dept. of Path- 
ology, Univ. of Illinois College of Medicine, 
Chicago. 

Glomeruli have been shown to be the source 
of nephrotoxic antigen in the renal cortex of the 
dog (Arch. Path. 49: 291, 1950). In the present 
study, isolated glomeruli were sonically vibrated 
yielding at low voltage isolated cells, predomi- 
nantly of visceral epithelial origin. At high voltage 
three fractions were obtained: a low speed centrif- 
ugate made up of clear refractile plates of parietal 
capsule and basement membrane optically free 
of cells, a high speed centrifugate, and a super- 
natant representing most of the components of all 
the cells of the glomerulus. By studying the anti- 
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genicity of low speed centrifugates with a high 
or low percentage of parietal capsules, it could be 
clearly shown that the latter were not antigenic. 
Isolated cells and all the cells of the glomerulus 
had approximately the same degree of antigenic- 
ity. By virtue of the distribution of DNA and 
PNA in the high voltage fractions, nuclei and 
probably cytoplasmic nucleoproteins could be 
excluded as bearers of antigen. Basement mem- 
brane was found to be twenty times more active 
antigenically than the cells in terms of wet weight 
and fifty times, on the basis of nitrogen content. 
Since one could not recognize morphologically or 
experimentally separate cellular cytoplasmic 
films which might be adherent to the basement 
membrane, the views is held that the nephrotoxic 
antigen is distributed throughout the basement 
membrane and that surface antigens are liberated 
with the separation of visceral epithelial and/or 
endothelial cells. 


Effect of temperature and para-aminobenzoic acid 
on the growth and oxygen uptake of embryonate 
eggs. DoNALD GREIFF* AND HENRY PINKERTON. 
Depts. of Biology and Pathology, St. Louis Univ., 
St. Louis, Mo. 

Fertile eggs, after a preliminary incubation 
period of 8 days at 37.5° C., were found to use 0.31 
ec. of oxygen/egg/hour, while the mean dry weight 
of the embryos was 62 mg. The eggs were then 
divided into groups and incubated at different 
temperatures. Five days later, the figures obtained 
were: at 34° C., 5.3 ec. of O. and 351 mg.; at 36°, 
8.7 ec. and 551 mg.; at 37.5°, 10.8 cc. and 652 mg.; 
at 39°, 11.5 cc. and 710 mg.; at 40°, 10.8 ec. and 730 
mg.; and at 41°, 7.5 cc. and 753 mg. For a group of 
eggs maintained throughout at 37.5° but receiving 
6.6 mg. of paba on the eighth day, the figures were 
12.2 ec. and 478 mg. Thus paba increases respira- 
tion in spite of retarding embryonic growth. The 
corrected respiratory rates (cc. O./egg/hr/gm. of 
dry embryo) were: eighth day at 37°, 5.1: 5 days 
later at 34°, 14.9; at 36°, 15.8; at 37.5°, 16.6; at 
39°, 16.2; at 40°, 14.8; at 41°, 9.9; at 37.5° with 
paba, 25.6. These corrected figures are of value 
in determining the effect of the respiratory rate 
on the growth of rickettsiae and viruses in eggs. 
(Aided by a grant from the Natl. Insts. of Health.) 


The form of binding of copper in serum. C. J. 
Gusier,* M. E. Laney,* D. M. Brown,* Emin 
L. Smitu, G. E. Cartrwricut* anp M. M. 
Wintrose. Depis. of Medicine, Pediatrics and 
Biochemistry, Univ. of Utah, College of Medicine, 
Salt Lake City. 

Serum copper, total serum protein and electro- 
phoretic analyses of serum have been made in 
normal human subjects and in patients with infec- 
tions, leukemia and pregnancy. Studies have also 
been included on normal rats and on rats with 
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experimentally induced inflammation. A striking 
correlation was found between variations of serum 
copper and ae-globulin levels. Following experi- 
mentally induced inflammation in rats the rise in 
serum copper was accompanied by a corresponding 
rise in a2-globulin. The correlation between copper 
and all other serum protein components was very 
poor. Total globulin showed a fair correlation with 
copper. Serum copper, even when elevated, will 
not react directly with sodium diethyldithiocar- 
bamate at slightly alkaline pu, unless first liber- 
ated from protein by acid. However, after oral or 
intravenous administration of copper or in vitro 
addition of copper to serum, all of the copper in ~ 
excess of the level previously present in the serum 
will react directly with carbamate. Serum copper 
is not transferred to red cells when incubated with 
them whereas in vivo or in vitro added copper 
transfers rapidly. These findings confirm those of 
Cohn et al. (J. Am. Chem. Soc. 68: 459, 1946), and 
Holmberg and Laurell (Acta Chem. Scand. 1: 847, 
944, 1947) that serum copper is combined with 
an a-globulin and further suggest that this is an 
a-globulin. The loosely bound transport copper 
is probably combined in a different manner. 


The site of a-estradiol inhibition of tissue respira- 
tion. Marion A. Gurpry,* ALBERT SEGALOFF 
AND AARON M. ALtTscHuUL.* Depts. of Chemistry 
and Medicine, Tulane Univ., and Endocrine Re- 
search Lab., Alton Ochsner Med. Fndn., New 
Orleans, La. 

The respiration of rat liver mince made in phos- 
phate buffer containing 1% nicotinamide was 
measured. Substrates of three different types were 
added to this preparation; lactate, glutamate and 
glycerophosphate whose oxidations are linked with 
cytochrome c through diphosphopyridine nucleo- 
tide, isocitrate, linked through triphosphopyridine 
nucleotide, and succinate whose oxidation is not 
coenzyme linked. In every case addition of sub- 
strate increased the respiration of the mince. This 
increased respiration, for substrates whose oxida- 
tion required either of the phosphopyridine nu- 
cleotides, was inhibited by a-estradiol at a con- 
centration of 5 x 10,-'m. Other estrogens such as 
estrone, a-estradiol-17-propionate, a-estradiol-3- 
trimethylacetate, a-estradiol-17-hemisuccinate 
and a-estradiol-3,17-disuccinate also inhibited 
this respiration. The increased respiration, when 
succinate was the substrate, was not inhibited. 
This suggests that a component of the coenzyme 
systems is inhibited by the compounds listed. ,/ 


Latent period of renal disease in rats induced by 
nephrotoxic duck serum. Donaup B. Hacket 
AND WALTER HEYMANN (introduced by Tuomas 
D. Kinney). Depts. of Pathology and Pediatrics, 
Western Reserve Univ. School of Medicine, and 
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Dept. of Pathology, Cleveland City Hosp., Cleve- 

land, Ohio. 

A latent period of 5-21 days was noted in 28 of 
31 Long-Evans rats that were injected with anti- 
kidney serum obtained from 7 different ducks. 
A latent period was not noted when anti-kidney 
serum was obtained from rabbits. All of the rats 
injected with duck serum showed histological and 
blood chemical changes similar to the rats injected 
with rabbit serum, with albuminuria and an initial 
azotemia, marked hyperlipemia and hypoprote- 
inemia. The duck serum, however, resulted in 
more severe glomerular lesions and over 50% of the 
rats developed progressive hypertension and azo- 
temia or died of uremia. With serum obtained from 
rabbits, only 3% of Long-Evans and 11% 
of Whelan rats showed a similar course. 


Mathematical relationships of possible signifi- 
cance in the study of human leukemia. P. F. 
HaHN AND NorBert WIENER. Cancer Research 
Labs., Meharry Med. College, Nashville, Tenn., 
and Dept. of Mathematics, Massachusetts Inst. 
of Technology, Cambridge. 

Many feel that the leukemic process involves a 
massive proliferation of leukopoietic tissue arising 
from a single focus of pathological cell or cells and 
that the effect of irradiation is one of the result 
of ionization effects directed toward the aberrant 
stem cell process. If such were the case, in view of 
the short life span of the leukocyte, one should 
expect a precipitous fall in the total leukocyte 
count very soon following the irradiation process. 
Usually from 3-4 weeks are required for the full 
effect of radiation to be shown. It has been noted 
that the fall in leukocyte count following therapy 
usually takes place according to a logarithmic 
function suggesting that the effect of therapy is 
one following a first order reaction. Furthermore 
during relapse the increase in the blood leukocyte 
level also in most instances approaches that of 
logarithmic function and there may often be a 
matter of 3 or 4 months involved in the progression 
from normal to the extremely elevated leukocyte 
levels. The life span of the white cell in the periph- 
eral circulation is probably only a few days. Thus 
from a consideration of the time constants in- 
volved, it seems highly unlikely that the relapse 
phase of the leukemic process is simply one of a 
disturbance between the balance of formation and 
removal of the white cells from the pheripheral 
circulation. It would seem to be suggested that 
there was an active alteration in the ‘breakdown 
and fed back’ process concerned with the normal 
rate of delivery and/or maturation of immature 
leukocytes. 


Carditis and pulmonary arteritis in monkeys. 
Tom R. HAMILTON AND JEROME T. SYVERTON. 
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Dept. of Bacteriology and Immunology, Univ. of 

Minnesota, Minn. 

Comparative studies are under way to assess 
the significance of the histopathological changes 
in the tissues from the cardiovascular system of 
monkeys which had been kept under natural lab- 
oratory conditions, or had been subjected to 
experimental manipulation inclusive of the pur- 
poseful production of disease. The hearts from 216 
monkeys were examined. From each heart sections 
were studied from seven sites selected by Gross, 
Anatopol and Sacks (Arch. Path. 25: 840, 1930; 
HaMILToN, DascomMB AND SyveERTON. Feder- 
ation Proc. 9: 332, 1950) as the most likely areas of 
involvement in rheumatic disease. The results 
made it known that carditis occurred a) in 21% 
of 38 ‘normal’ uninoculated controls, b) in 66 % of 
75 animals that had undergone ‘mock’ operation, 
c) in 80% of 46 animals with known poliomyelitic 
or Coxsackie infection, and d) in 85% of the mon- 
keys employed in experimental studies which in- 
cluded the injection of streptococci, and/or foreign 
protein. Thus, the results made it apparent that 
myocardial changes were present commonly in 
monkeys from all categories. Moreover, qualita- 
tive changes were observed. The occurrence of 
pulmonary arteritis in 17 of 63 animals that had 
survived intracerebal inoculation without giving 
evidence for infection by virus is of particular in- 
terest. Further descriptive material and the possi- 
ble significance of these findings will be brought 
up for discussion. This research was conducted 
under Office of Naval Research Contract Né6onr 
24608, NR 130-762.) 


Erythrocyte life span in small animals. BARBARA 
A. Harrison, E. Lanegpon BuRWELL, AND 
CiemMentT A. Fincu (introduced by S. W. 
Lippincotr). Dept. of Medicine, Univ. of Wash- 
ington, Seattle. 

Radioactive iron (Fe) injected intravenously 
is rapidly synthesized by the bone marrow into 
hemoglobin. Tagged erythrocytes of approxi- 
mately the same age may thus be obtained. When 
these radioactive erythrocytes are transfused to a 
normal animal, the circulating radioactivity will 
persist long beyond the period of red cell survival 
due to reutilization of the radioiron liberated in 
cell breakdown. This reutilization may be pre- 
vented by the injection of large amounts of non- 
radioactive iron into the recipient animals. The 
survival of a newly formed population of erythro- 
cytes has been measured by this technique in ani- 
mals. Life span is expressed as the number of days 
from the time when 50% of the radioactivity has 
disappeared from the circulation of the recipient. 
Possible errors arising from blood type incom- 
patibility were excluded. The erythrocyte survival 
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in the dog was about 110 days, 50 days in rabbits 
and rats, and 25 days in mice. 


Virucidal and bactericidal properties of B-propio- 
lactone. F. W. Harrman, S. L. Prepes* anp A. 
M. Wa.upank.* Dept. of Labs., Henry Ford 
Hosp., Detroit, Mich. 

Beta-propiolactone is one of the most promising 
of the 140 compounds screened to date in the 
search for a suitable virucide and bactericide in 
blood and plasma because of its effectiveness and 
relatively low toxicity. In the presence of 95% 
ACD plasma and whole blood, beta-propiolactone, 
in concentrations below 1500 mg/I., effectively 
inactivated a 1% suspension of brain tissue in- 
fected with the following viruses: New Jersey 
vesicular stomatitis, lymphocytic choriomeningi- 
tis, St. Louis encephalitis, rabies, Newcastle dis- 
ease, SK strain of murine polio and encephalomyo- 
carditis. In similar experiments, 2000 mg/l. or less 
sterilized ACD sheep serum containing approxi- 
mately 5 X 10’ organisms/ml. of the following 
bacteria: A. aerogenes, E. coli, S. typhosa, M. 
aureus, Sar. Lutea and Ps. aeruginosa. Since this 
compound breaks down rapidly on the alkaline 
side of neutrality, the pu of the suspending med- 
ium was lowered to 6.5 before the addition of mi- 
croorganisms. To allow for complete degradation 
of B-propiolactone, the virus-compound mixtures 
were held at refrigerator temperature for 4 days 
before testing. Subsequent experiments showed 
that at 6-10° C. 12-24 hours were adequate, while 
at 24-27° C. 7-12 hours and at 37° C., 1-2 hours 
effectively destroyed the viruses. A decrease in 
the concentration of virus will reduce the amount 
of Betaprone necessary for sterilization. 


Fatty cysts of liver: I. Discharge of intracystic 
lipid into bile canaliculi and sinusoids in cho- 
line-deficient rats: the etiological role of rup- 
tured cysts in cirrhosis. W. SraNLEY HarTROFT. 
Banting and Best Dept. of Med. Research, Univ. 
of Toronto, Toronto, Ontario, Canada. 

Livers of choline-deficient rats undergo a series 
of changes which culminate in cirrhosis. Initially, 
fat accumulates in intracellular form, but some 
becomes extracellular since it is released by rupture 
of membranes of adjacent cells which then form 
cysts filled with fat (lipodiastaemata; W. STANLEY 
Hartrort. Anat. Rec. 106: 61, 1950). Extension 
of this process involves other cells and cysts so 
that as many as 60 nuclei may be counted in a 
cyst-wall. The larger a cyst, the more numerous 
are potential sites for rupture of the thin mem- 
branes between its lumen and those of sinusoids 
and bile canaliculi which cover it. Tears in parti- 
tions between lumina of cysts and adjacent cana- 
liculi allow fat from the cyst to enter the biliary 
tree; tears involving sinusoids permit fat globules 
to enter the circulating blood with production of 
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an intermittent type of fat embolism on a small 
scale. The cumulative effect of repeated fat em- 
boli of hepatic origin on heart, lung and kidney 
will be demonstrated. Chains of ruptured cysts 
shrivel and their atrophic parenchymal cells and 
supporting stroma become compressed into annu- 
lar bands by compensatory proliferation of peri- 
portal parenchyma. Cysts which communicate 
with bile canaliculi may persist as bile passages. 
Fibrous trabeculae of this type of cirrhosis thus 
consist of little more than atrophic remnants of 
ruptured cysts. (Supported by the Natl. Cancer 
Inst. of Canada.) 


Further purification of embryonic growth-promot- 
ing substance for chick fibroblasts. Grorce M. 
Hass, ALBERT SCHWEITZER* AND HELEN Boscia.* 
Rush Dept. of Pathology, Presbyterian Hosp., 
and Univ. of Illinois College of Medicine, Chicago, 
Additional quantitative chemical fractionation 

and assay by tissue culture methods of the fibro- 
blastic growth-promoting factor in chick embry- 
onic extracts have been done. The factor appears 
in the ‘cytoplasmic’ rather than the ‘nuclear’ 
fraction of extracts. It is non-dialyzable and is 
insoluble in distilled water. The water-insoluble 
precipitate partly redissolves upon addition of 
Tyrode’s solution. The soluble fraction of the 
precipitate contains 80% of the activity of the 
initial crude embryonic extract. The factor is also 
precipitated from dilute salt solution by addition 
of four volumes of acetone or ethanol. After ex- 
haustive extraction of this precipitate and drying 
in vacuo, a white powder which retains about 60% 
of the activity of the crude extract is obtained. 
By dissolving the soluble part of this powder in 
diminishing quantities of Tyrode’s medium, solu- 
tions which have greater activity than any crude 
extracts were prepared. It was calculated that the 
factor induced fibroblasts to divide twice each 24 
hours. Denaturation, precipitation and removal 
of proteins in potent extracts with chloroform- 
octyl alcohol has given further purification. How- 
ever, no active fraction, entirely free from protein 
or nucleic acids, as determined by the Folin Rea- 
gent and ultraviolet spectrophotometry, respec- 
tively, has been obtained. 


Early development of anatomical and blood chem- 
istry changes in nephrotoxic renal disease in 
rats. WALTER HEYMANN AND Dona.p B. HacKEL 
(introduced by Tuomas D. Kinney). Depts. of 
Pathology and Pediatrics, Western Reserve Univ. 
School of Medicine and Dept. of Pathology, Cleve- 
land City Hosp., Cleveland Ohio. 

After the single intravenous injection of rats 
with nephrotoxic rabbit serum, the BUN may 
start to rise as early as one-half hour. Total lipids 
begin to increase after 2-4 hours, while blood 
cholesterol starts to rise after 6-8 hours. The serum 
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protein concentration begins to decrease after 8- 
24 hours. The loss of urinary proteins could not 
always explain the degree of hypoproteinemia 
noted within such a short period. The observation 
that total lipid and cholesterol values increase 
before hypoproteinemia is established provides 
evidence against the assumption that the hypo- 
proteinemia is the cause for the nephrotic hyper- 
lipemia. The glomeruli show histological changes 
as early as one-half hour after injection, which 
may in part account for the azotemia. The tubules 
show no abnormalities until 4 hours. After this 
interval, hyaline casts are often seen and hyaline 
droplet degeneration of the tubular cells is fre- 
quently marked. Fat in the tubular cells may be 
present as early as 8 hours, but is not commonly 
seen until after 24 hours. There is no quantitative 
correlation between the blood total lipid content 
and the fat in the tubular cells, but in no case is 
fat present without an elevated blood lipid leve'. 
No histological or chemical abnormalities are seen 
in a series of controls injected with inactive rabbit 
serum and killed at comparable intervals. 


Mechanism of Columbia SK virus hemagglutina- 
tion. Bent Horvatu* anp Ciaus W. JUNGE- 
BLUT. Dept. of Bacteriology, College of Physicians 
and Surgeons, Columbia Univ., New York City. 
Attempts were made to standardize the hemag- 

glutination phenomenon by controlling the quan- 
tities of the reacting substances and the com- 
position of the ionic environment. Adsorption of 
the viral hemagglutinin on sheep red cells was 
studied as a function of time and temperature. 
In these tests the rate of adsorption did not seem 
to be the limiting factor for the rate of hemagglu- 
tination. The reversibility of both adsorption and 
agglutination was investigated and data were 
collected on the possible identity of the hemagglu- 
tinin with the infectious agent. The results of 
studies designed to determine the chemical nature 
of the cell receptor will be reported. 


Reaction of the pulmonary artery to minute em- 
boli of whole rabbit blood. Roserr B. 
JENNINGS,* WiLL1AM B. WARTMAN AND BRYAN 
Hupson.* Dept. of Pathology, Northwestern Univ. 
Med. School, Chicago, Ill. 

When emboli of whole rabbit blood measuring 
0.5 mm. in average diameter were injected into the 
ear vein of healthy adult male rabbits, they either 
became adherent to the walls of the pulmonary 
arteries or impacted in them. In either case an 
acute arteritis accompanied by endothelial pro- 
liferation regularly occurred. This process was 
reversible in some instances but in others was 
followed by organization of the emboli which re- 
sulted in eccentric fibro-elastic thickening of the 
intima. Occasionally, fibrous adhesions stretched 
across the lumen forming intravascular bridges. 
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Fatty degeneration, calcification, hemorrhage, 
and atheroma were absent. The lesions appeared 
to be self-limited and to undergo healing and 
there was no evidence that they were progressive. 


Effects of radiation on lens. Frank B. JoHNSON 
AND SoLBERT PeRMuTT. (introdyced by Isa- 
DORE GeRsH). Dept. of Anatomy, Univ. of Chi- 
cago, Chicago, Ill. 

Rabbit lens was fixed by freezing and drying 
and embedded in paraffin. A modified Hotchkiss 
procedure which reduces the extraction of import- 
ant constituents was applied to sections. In addi- 
tion, sections were stained for metachromasia with 
toluidine blue. With the modified Hotchkiss tech- 
nique, in normal lens, the cement substance stains 
consistently and is readily visible. The lens fibers 
are only slightly stained. The capsule and epithe- 
lium stain readily. After staining with acqueous 
toluidine blue, the cement substance, the capsule, 
and all nuclei are metachromatic; the fibers are 
orthochromatic. Identical methods were applied 
to frozen-dried rabbit lens in which grossly visible 
cataracts had previously been induced by radia- 
tion. With the modified Hotchkiss technique, the 
epithelium stains much more vividly than normal, 
while the cement substance stains less intensely 
and is thinner than normal. The lens fibers stain 
with variable intensity, and frequent areas of 
deep staining, two or three times the size of normal 
lens fibers, are seen; these probably represent 
degenerated fibers. With toluidine blue, meta- 
chromatic structures remain so; in addition, the 
degenerated areas, described above, are meta- 
chromatic. Morphologically the cataractous lens 
reveals thickening of the capsul and conspic- 
uous distortion, with swelling, of the lens fibers. 
There is an increase in ice-crystal artifact in 
the cytoplasm of lens fibers and in all nuclei. 
This is presumptive evidence for dilution of cel- 
lular constituents by water. 


Protective influence of pregnancy on experimental 
necrotizing arteritis in dogs. CHESTER K.JONES* 
AND RussELtL L. Houtman. Dept. of Pathology, 
Louisiana State Univ. School of Medicine, New 
Orleans. 

The sequence of feeding a ‘standard high fat 
diet’ for 8 weeks or longer then inducing ‘stand- 
ard renal insufficiency’ resulted in ‘typical arterial 
lesions’ in 14 of 14 dogs. The accidental observa- 
tion that one dog (not included in the above sum- 
mary) was pregnant and failed to show typical 
arterial lesions suggested additional experiments 
to determine the influence of pregnancy. Since the 
gestation period of dogs (63 days) closely parallels 
the time necessary for a satisfactory experiment, 
the first problem was to obtain female dogs as soon 
after conception as possible. Attempts to mate the 
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dogs under kennel conditions were unsuccessful. 
Our efforts to date have yielded 3 additional dogs 
‘in an early enough stage of pregnancy to be of 
experimental value. None of these three dogs fed 
the standard high fat diet had typical arterial 
lesions when they died in ‘uremia’ after the induc- 
tion of standard renal insufficiency. These limited 
observations indicate that something connected 
with the pregnant state affords protection against 
the typical arterial lesion which are essentially 
examples of typical ‘collagen disease’ lesions. 
(Aided by grants from The Life Insurance Med. 
Research Fund and from the U. 8. Public Health 
Service.) 


Experimental production of rheumatic-like cardiac 
lesions in the guinea pig. Russeii S. Jones 
(introduced by Doucias H. Sprunt). Div. of 
Pathology and Bacteriology, Univ. of Tennessee 
College of Medicine, Memphis. 

The idea that altered collagen is concerned in 
the production of rheumatic fever has been held 
by a number of workers. The experimental work 
of Cavelti is particularly of interest. On the basis 
of this and other work, we tried various types of 
collagen altered by such agents as acetic acid, 
urea, phenylhydiazine, salicyladehyde, periodic 
acid, and gluconic acid. With these preparations, 
we were able to produce the following cardiac 
valvular lesions: basophilic edema, fibroblastic 
proliferation, collagen formation, endothelial ag- 
gregates along the line-of-contact, and areas of 
necrosis. Groups of myocytes and mononuclear 
leukocytes occurred beneath the ventricular endo- 
cardium and about arteries with altered media. 
The presence or absence of vitamin C in the diet 
did not influence the incidence or severity of these 
lesions to any extent. In order to see if it was the 
altered collagen which produced the lesion or some 
other factor, we have tried a number of other sub- 
stances and find that similar lesions can be caused 
by numerous bacterial toxins. We are now in the 
progress of exploring the specificity of these 
rheumatic-like cardiovascular lesions. 


Inter-relationship of copper and choline when 
added to a choline deficient diet. N. KaurMan,* 
J. A. Cartaya,* D. M. Hecstep anp THomas 
D. Kinney. Dept. of Nutrition, Harvard School 
of Public Health and Depts. of Pathology, Western 
Reserve Univ. School of Medicine and Cleveland 
City Hosp., Cleveland, Ohio. 

Male albino rats were fed diets low in protein 
but adequate in all minerals and vitamins and 
supplemented with varying quantities of choline. 
In addition, these animals were fed moderately 
toxic doses of copper. It was found that the addi- 
tion of choline increased the detrimental effect of 
the diet as measured by weight loss. Choline also 
increased the level of liver copper. It is concluded 


FEDERATION PROCEEDINGS 


Volume 10 


that choline either increases the absorption and/ 
or the deposition of copper or inhibits its ex- 
cretion. 


Characterization of the vitamin A-like ‘lard factor’, 
Hans Kaunitz AND CHARLEs A. SLANETZ* (as- 
sisted by Ruta ELLEN Jounson*). Depts. of 
Pathology and Animal Care, College of Physicians 
and Surgeons, Columbia Univ., New York City. 
In previous work, it has been demonstrated that 

a molecular distillate of lard (215° C. and 107? mm. 

Hg; Distillation Products Industries) contains 

practically none of any known form of vitamin A 

but has vitamin A activity (J. Nutrition 42: 375, . 

1950). Using a purified diet containing rancid lard 

for rat bio-assays (Proc. Soc. Exper. Biol. & Med. 

75: 322, 1950), the activity of 1 gram of distillate 

corresponded to 60-90 units of vitamin A palmitate 

(Hoffman-La Roche) and that of undistilled lard, 

to about 4 units. Considering the concentration 

by distillation, this demonstrates heat resist- 
ance in the absence of oxygen. Mild saponification 
under Nz effects loss of activity in the unsa- 
ponified and fatty acid fraction. Extraction with 
acetone resulted in a fraction with two to three 
times the activity of the distillate. This concen- 
trate, therefore, had an activity forty times that 
of undistilled lard. Hydrogenation also seemed to 
destroy the activity. Experiments with acid 
hydrolysis are as yet inconclusive. Examinations 
of beef fat, chicken fat, olive oil, Wesson oil, and 
sesame oil indicated, in bio-assays, activities of 
about 10 units per gram of chicken and beef fats, 

3 units in olive oil, and practically none in sesame 

and Wesson oils. These activities seemed much 

higher than was expected from chemical assays 

(done with J. J. Beaver, Columbia University). 

Whether these factors are identical with the lard 

factor is being investigated. (Aided by grants from 

the Research Corp.) 


Vitamin B activity of lard distillate. Hans Kaun- 
ITZ AND CHARLES A. SLANETZ* (assisted by 
Ruts Eviten Jounson*). Dept. of Pathology and 
Animal Care, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

Normal growth was observed when rats were 
kept on a purified diet containing, as fat source, 
10% rancid lard and when all known fat and water 
soluble growth factors were fed separately. When 
all B factors were omitted, the substitution of a 
molecular distillate of lard (Distillation Products 
Industries) for the rancid lard resulted in some- 
what lesser weight deficits after rats had been 
transferred to the deficient diets on weaning. 
These differences, although slight, were persistent 
and were especially noticeable after well com- 
parable groups had been on the diets for 2-3 weeks. 
Definite differences were noted when the rats had 
been offered diets deficient in riboflavin only. In 
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this case, the differences in the average weight 
gains for the series on rancid lard and on lard dis- 
tillate were highly significant. Experiments with 
thiamine-deficient animals are not as yet con- 
clusive. Substitution of fresh butter for the rancid 
lard seemed to give little improvement when all 
B factors had been withdrawn. Whether these 
results indicate the presence in lard of B factors, 
particularly of riboflavin, or whether other prop- 
erties of the lard are responsible for this effect 
remains to be seen. (Aided by grants from the 
Research Corp.) 


Blood coagulation defect induced in rabbits by 
papain solutions injected intravenously. Aaron 
KELLNER, THEODORE ROBERTSON* AND HowaRD 
O. Morr.* Dept. of Pathology, New York Hosp.- 

Cornell Med. Center, New York City. 

A 5% solution of crude papain injected intra- 
venously into rabbits in amounts of 0.8-2.0 cc/kg. 
has regularly produced a blood coagulation defect 
which in many respects resembles that of hemo- 
philia. The defect is characterized by a marked 
prolongation of the clotting time of whole blood 
which becomes apparent within 30 minutes after 
injection and lasts for 6-12 hours. Bleeding time 
and platelet count were not notably altered, and 
neither circulating anticoagulant nor abnormal 
amounts of anti-thrombin were demonstrable in 
the blood of the injected animals. The prolonged 
clotting time was not shortened by the addition 
of calcium, serum accelerator-globulin, purified 
fibrinogen or prothrombin, but it promptly re- 
verted to normal upon the addition of thrombin 
or of thromboplastin (rabbit brain or viper 
venom). The clotting defect appeared to be due 
to a deficiency or inactivation of either thrombo- 
plastin or an essential thromboplastin precursor. 
Papain caused prolongation of the clotting time 
only when given in vivo; it has no such effect when 
added to rabbit blood in the test-tube. The factor 
in the papain solution responsible for producing 
the clotting defect appeared to be associated with 
the solution’s proteolytic activity, for heat-in- 
activation of the proteolytic enzyme also abol- 
ished the effect on blood coagulation, and highly 
purified papain solutions having concentrated 
proteolytic activity were still capable of inducing 
the coagulation defect. Trypsin solutions, on the 
other hand, did not produce a comparable coagu- 
lation defect upon intravenous injection. 


Beta-propiolactone: its toxicity, degradation prod- 
ucts and comparison with nitrogen mustard. A. 
R. Ketiy* ano F. W. Hartman. Dept. of Labs., 
Henry Ford Hosp., Detroit, Mich. 
Beta-propiolactone (Betaprone), a virucide pro- 

posed by this laboratory as a candidate agent for 

sterilizing blood and plasma, has an i.v. mouse 

LDso of 406 mg/kg. or zy that of the nitrogen 
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mustard CH;N (CH,CH.Cl)2-HCl (HN2). i.v. 
LDs508 of the principal Betaprone degradation 
products in plasma are 2425 mg/kg. for hydra- 
crylic acid and 1900 mg/kg. for sodium chloropro- 
pionate (2% formed). HN2 hydrolyzes to methyl- 
diethanolamine (i.v. LDso 1250 mg/kg., i.p. 2500). 
I.P. injections in 4 days of the methyldiethanol- 
amine present in 75 human transfusion volumes of 
HN2 treated plasma showed no effects in mice. 
Both Betaprone and HN2 react with plasma 
proteins. Kelly et al. (1950) reported that under 
certain conditions, HN2 couples with plasma pro- 
teins to form leukopenic transformation products 
(‘protein-imine’). Toxicity due to Betaprone com- 
bination with protein has not yet been demonstra- 
ted. Animals were transfused with plasma treated 
with HN2 and Betaprone at virucidal concentra- 
tions and effects evaluated on the following: 
growth curve, bleeding time, clotting time, pro- 
thrombin time, platelet count, C.B.C., color index, 
A/G ratio, serum bilirubin, urinalysis, bone mar- 
row and tissue pathology. Immature mice received 
(in 15 days) the equivalent of 90 human trans- 
fusion volumes of Betaprone (1500 mg/1.) without 
significant effect. Findings were similar with 
plasma treated at 500 mg/l. HN2. Rabbits re- 
ceived the equivalent of 87 transfusion volumes 
in one month without effect. Transfusion studies 
with Betaprone treated blood are in progress. Ten 
and 20 cc. injections of treated blood (1500 mg/1.) 
in the human were uneventful. 


Effect of multiple nitrogen mustard treated blood 
transfusions in animals. A. R. KE.tiy,* GEorcE 
H. Manaun* anv F. W. Harrman. Dept. of 
Labs., Henry Ford Hosp., Detroit, Mich. 

In 1949 Hartman and Mangun proposed a viru- 
cidal nitrogen mustard, CH; (CH:CH,Cl).-HCl 
(HN2) as a sterilizing agent for blood and plasma. 
Kelly et al. (1950) reported that, under certain 
conditions, HN2 couples with plasma proteins to 
form transformation products with leukopenic 
activity. These substances, called ‘protein-imine’, 
necessitated modification of the sterilization 
method and extensive animal toxicity evaluation. 
Results with plasma have been previously 
reported and over 2000 human transfusions ad- 
ministered. This report deals with animal trans- 
fusions of HN2 treated blood. Homologous blood 
was used in all experiments and effects of HN2 
(500 mg/l.) treatment evaluated on the following: 
Complete blood count, color index, growth curve, 
food intake, urinalysis, A/G ratio, bone marrow 
and tissue pathology. Immature mice received 
(in 12 days) the equivalent of 72 human trans- 
fusion volumes of treated blood (i.v. plus i.p. 
administration). Only a slight bone marrow 
stimulation resulted (statistically significant 
leukocytosis, neutrophilia and lymphocytosis). A 
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surgical transfusion-exsanguination technic was 
employed in mice allowing i.v. administration in 6 
days of 22 transfusion volumes, without circula- 
tory overload. Mild statistically significant leuko- 
penia, neutropenia and lymphopenia followed 
removal of 50% of the blood volume and replace- 
ment with treated blood. This is apparently due 
to disintegration by HN2 of leukocytes in the 
transfused blood. Rabbits were transfused with 
their own HN2 treated blood (50 volumes in 4 
months) with no effect except an early slight non- 
progressive fall in white count. Multiple trans- 
fusions of pooled cross-matched blood in rabbits 
(44 transfusion volumes in 14 months) were un- 
eventful. 


Effect of induced intimal proliferation on local 
deposition of lipids in arteries of rabbits with 
hypercholesterolemia. FRanNK B. KE ty, JR.,* 
C. Bruce Taytor,* George M. Hass AnD 
Joun M. Craic.* Rush Dept. of Pathology, 
Presbyterian Hosp., and Univ. of Illinois College 
of Medicine, Chicago. 

Groups of juvenile (13) and senile (11) rabbits 
were used. A solution of cerebral lipids with 15% 
cholesterol was added to Purina Chow. Amount of 
food given was adjusted so each animal received 
.06 gm. cholesterol per pound of body weight per 
day. Blood cholesterol levels were determined at 
monthly intervals. After 22 weeks on the diet, 
three lesions were made by local freezing of the 
abdominal aorta and one lesion in each left renal 
and iliac artery using the procedure of Taylor et 
al. (Arch. Path. 49: 623, 1950). Animals were sacri- 
ficed at intervals from 2-52 weeks. Complete gross 
and microscopic studies were made. The vascular 
lesions were serially sectioned. Medial and intimal 
degenerative and regenerative changes subsequent 
to freezing followed the general pattern described 
by Taylor et al. Lipid material was deposited in 
lesions as placques on the surface of or beneath 
the initimal proliferation, or as lipophages in 
intima or media. Type and amount of lipid accumu- 
lation tended to be reduplicated in different aortic 
lesions of the same animal but varied considerably 
from one rabbit to another. This variation was 
apparently not related to the degree of spontane- 
ous aortic atherosclerosis. Relation of lipid deposi- 
tion to medial degeneration, blood cholesterol 
level, age of animal and age of lesions will be dis- 
cussed. 


State of hypersensitivity induced in rabbits to 
foreign serum proteins in Freund’s adjuvant. 
Sripney D. Kopernicx,* Joan A. DE VRIEs* 
AND Rospert H. More. Depts. of Pathology and 
Bacteriology, McGill Univ., Montreal, Quebec, 
Canada. 

It has been a popular belief that the state of 
hypersensitivity to foreign proteins injected in 
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Freund’s adjuvant is of the tuberculin type, or 
at least in some way qualitatively different from 
the type induced by protein antigens alone, 
Freund’s adjuvant was used in 2 experiments to 
enhance the hypersensitivity of rabbits to horse 
serum and bovine gamma globulin. In the first, 
2 injections were given 2 weeks apart each contain- 
ing about one gm. of serum protein/kg. and the 
animals bled and skin tested one week. later. In 
the second, repeated injections of .1 gm. of the 
proteins were given at weekly intervals for 18 
weeks. The animals were then bled and skin tested 
to graded dilutions of the serum antigens and to 
tuberculoprotein simultaneously. Where no ne- 
crosis of the skin occurred, the reactions to the 
serum antigens reached a maximum in 24 hours 
then receded rapidly. However, when necrosis did 
occur, the reactions tended to persist. Thus the 
persistence of reactions appeared to result from 
the necrosis rather than from the original antigen- 
antibody reaction. The tuberculin reactions were 
delayed for 48 hours, not reaching their maximum 
for 72-96 hours. The rabbits’ serum showed high 
antibody titer and when injected into guinea pigs 
and appropriately challenged, induced fatal ana- 
phylactic shock. Though the animals became sen- 
sitive to tuberculoprotein as well as to the serum 
antigens, the sensitivity to the serum antigens 
was not of the tuberculin type. 


Enzymatic activity of liver and serum after experi- 
mental liver damage in rats. DigereR Kocu- 
WeseER,* EMMANUEL FARBER,* J. DE LA HUERGA,* 
P. B. Szanto* anp Hans Popper. Hektoen Inst. 
of Cook County Hosp. and Northwestern Univ., 
Chicago, 

Alterations of the enzymatic activity of serum 
and liver tissue (the latter determined chemically 
and partially histochemically) were compared 
with the degree of hepatocellular necrosis and 
other histologic changes in four types of acute 
experimental hepatic injury produced in rats: 
a) Uncomplicated fatty metamorphosis, produced 
by the administration of ethionine. b) Central 
necrosis, associated with fatty metamorphosis due 
to carbon tetrachloride. c) Extensive peripheral 
necrosis without fat accumulation due to allyl 
formate. d) Biliary stasis due to ligation of the 
common duct. The studies were performed in the 
acute stage, before regeneratory changes compli- 
cate the picture. In addition, a series of other 
chemical analyses on liver and serum were per- 
formed to ascertain the degree of hepatic func- 
tional derangement. Bronsulfalein retention, for 
instance, was most marked in ethionine intoxica- 
tion and least marked after 5 days of common 
duct ligation. In liver and serum esterase activity 
(phenyl-benzoate) decreased and alkaline phos- 
phatase activity (both determined biochemically) 
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increased parallel to the degree of liver cell dam- 
age as indicated by several histochemical methods. 
Changes in alkaline phosphatase and esterase 
activity in serum and liver was, as a rule, parallel 
except that the alkaline phosphatase activity in 
serum after common duct ligation increased the 
most. Diffuse fatty metamorphosis, which pro- 
duced up to 30 gm. of total lipids/100 gm. wet 
liver tissue was not accompanied by changes in 
enzyme activity. Investigation on other enzymes 
are in progress. 


Effect of plaster cast in tourniquet shock. Simon 
KoLETsKY AND Gorpon E. Gustarson (intro- 
duced by ALAN R. Mortivz). Inst. of Pathology, 
Western Reserve Med. School, Cleveland, Ohio. 
Tourniquet shock in rats could not be prevented 

by application of a plaster cast to the hind extrem- 

ity immediately after removal of the tourniquet. 

The cast prevented significant swelling of the 

limb proper but did not eliminate edema. The 

fluid extravasate was shifted upward into the fas- 
cial planes between subcutaneous tissue and mus- 
cles of the abdominal wall. These sites cannot 
be restricted by external pressure. The effect of 
the cast was to reduce the rapidity rather than the 
ultimate magnitude of fluid loss. The slower rate 
was consistent with prolongation of survival time, 
even though mortality was not altered. At the 
time of death the magnitude of fluid loss in both 
case and control rats was comparable. Whether 
circulation in the injured leg was significantly 
altered by application of the cast is not known. 

The development of shock in cast rats was accom- 

panied by hemoconcentration and rise in serum 

creatine, both of which occurred more gradually 
than in the control rats without casts. 


Consideration of some variables other than hemo- 
globin dosage in production of hemoglobinuric 
nephrosis. JoserH J. Laricu. Dept. of Pathology, 
Univ. of Wisconsin Med. School, Madison. 
Observations in man and animals suggest that 

hemoglobin may exert an effect in the production 

of hemoglobinuric nephrosis which cannot be 
attributed solely to the amount of hemoglobin 
injected. Accordingly, to study the influence of 
extraneous factors other than dosage, the effect 
of aging of hemoglobin, conversion to methemo- 
globin with NaNO: and acidification of the hemo- 
globin solutions prior to intravenous injections 
were observed in rabbits. Because of the decided 
influence which the dose of injected hemoglobin 
may exert, all of the rabbits in this study received 

10 gm/kg. of body weight. Five oat fed and 5 

pellet fed rabbits were given injections of hemo- 

globin solutions kept up to 49 days at 4° C. No 
harmful symptoms or significant alterations in 

urine volume excretion were observed in these 10 
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animals. Hemoglobin acidified to pH 6.0 with 
one-tenth n HCl and reneutralized to pu 7.0 with 
Na,CO; was injected into 10 rabbits. No signifi- 
cant effect on urine excret on was observed even 
in the 2 of 10 rabbits which died within 2 days after 
the injections. The pigment cast counts in the 
renal tubules of rabbits killed 7 or more days after 
injections were slightly higher in the oat fed than 
in the pellet fed group. Methemoglobin was pre- 
pared shortly before injections by mixing 5 ml. 
of 9 gm.% hemoglobin solution with 2 ml. of 19% 
NaNO;. Following injections of 1.0 gm/kg. of 
methemoglobin into 4 rabbits no untoward symp- 
toms or suppression of urine excretion were ob- 
served. Pigment cast counts in the renal tubules, 
however, were appreciably higher in the 2 oat fed 
than in the 2 pellet fed rabbits. 


Effect of p-dimethylaminoazobenzene on the in- 
corporation of labeled cystine into protein of the 
subcellular components of rat liver. NoRMAN 
D. Lreg,* Norma M. MacRar anp Rosert H. 
Wiuurams. Dept. of Medicine, Univ. of Washing- 
ton School of Medicine, Seattle. 

DL-cystine, labeled with S**, was injected into 
normal Sprague-Dawley rats and into rats which 
had been fed p-dimethylaminoazobenzene for 8, 
16 and 24 weeks. Eight hours later, the livers were 
removed and separated by differential centrifuga- 
tion into the following fractions: nuclear, mito- 
chondrial, microsomal and residual protein. The 
specific activities (counts/minute/micromole of 
sulfur) of the liver protein and aforementioned 
components were determined and evaluated in 
terms of the extent to which each fraction partic- 
ipated in S* incorporation into liver protein. In 
the normal rat the rate of incorporation of S84 
appeared to be similar in the mitochondrial and 
residual protein fractions. In the nuclear and 
microsomal fractions the S* incorporation rates 
were less markedly similar and about half again 
as great as for the mitochondrial-residual protein 
fractions. At 8 weeks all fractions incorporated. 
S* at the same rate. At 16 weeks, the S** incorpora- 
tion activities of the four fractions appeared to 
have undergone a marked change; the rates of 
incorporation of S* in the nuclear and residual 
protein fractions became similar and so did the 
rates for the mitochondrial-microsomal fractions. 
The former pair participated in S* incorporation 
at an increasing rate over the remainder of the 
experimental period, whereas the latter pair of 
fractions showed a relative decrease in S* incor- 
poration during the 8 to 16-week interval and again 
an increasing rate, during the 16 to 24-week inter- 
val. The significance of these results will be dis- 
cussed in detail. 


High fat diet augments ‘lipitis’ and ‘arteritis’ due 
to allylamine. Joseph H. McCormicx,* Car- 
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ROLL H. Lipparp* anp Russexut L. Houtman, 
Dept. of Pathology, Louisiana State Univ., School 
of Medicine, New Orleans. 

Eppinger, Mellon and Waters have previously 
shown that injections of allylamine are followed 
by curious necrotizing and proliferative changes 
in the fat and arteries of the mesentery and heart. 
Closely related amines did not produce this result. 
We have confirmed and extended these observa- 
tions as follows: A control group of 15 dogs fed the 
regular kennel diet of table scraps and an experi- 
mental group of 8 dogs fed a specified high fat diet 
(with 43% of its caloric value derived from butter 
fat) were injected intravenously with 15 mg/kg. 
of allylamine on 3 consecutive days and sacrificed 
on the 7th day following the initial injection. All 
8 of the experimental group were ‘positive’ while 
only 10 of the 15 ‘control’ dogs had lesions. These 
results indicate that prefeeding a high fat diet 
influences the lesions produced by allylamine and 
constitute additional evidence for a relation be- 
tween fat metabolism and vascular lesions. Allyl- 
amine injections afford a unique simple method 
of producing arterial lesions in dogs without the 
complicating factors of renal insufficiency or arte- 
rial hypertension. (Aided by grants from the 
Life Insurance Med. Research Fund and from the 
U.S. Public Health Service.) 


Non-lipid, non-carborhydrate vacuolated cells in 
the healing skin wounds of cortisone-treated 
rats. J. F. A. McManus, James R. Casu, J. P. 
Carter, E. M. Atricu aNDE. P. Lenman.* Depts. 
of Pathology and Surgery, Univ. of Virginia 
School of Medicine and Hosp., Charlottesville. 
Twenty rats of the Wistar strain received mid- 

line abdominal wounds and were kept on a stand- 
ard laboratory diet. Two days before the wound- 
ing the rats were given 40 mg/kg/day of cortisone. 
This was continued daily for the duration of the 
experiment. The animals were sacrificed at 2-day 
intervals up to the 12th day after wounding. Four 
equivalent sets of control were used consisting of 
adrenalectomized animals, ACTH treated, un- 
treated and saline injections. The wounds were 
studied for tensile strength, and have been sep- 
arately recorded. This report describes the appear- 
ance of vacuolated cells in the wounds of the 
cortisone-treated animals within 2 days after 
wounding. These cells increased progressively in 
number and appear characteristic in this series of 
the cortisone-treated animals. The cells were found 
in the neighborhood of the wound. As others have 
described the wound showed suppression of heal- 
ing and decrease of fibroplasia. The contents of the 
vacuoles in the peculiar cells have been studied 
histochemically, and they do not consist of car- 
bohydrates or unsaturated lipid, or of fat demon- 
strable with either Sudan IV or Sudan Black. 
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Chemical basis of the periodic acid-Schiff’s re. 
agent (PAS) method. J. F. A. McManus anp 
CorneviA Hocu-Ligerti.* Dept. of Pathology, 
Univ. of Va. School of Medicine, Charlottesville. 
Previous studies on the chemistry of the PAS 

method have included: 1) acetylation and saponi- 

fication of tissue sections (McManus and Cason), 

2) the action of pectinase, pectin-esterase and 

B-glucuronidase on tissue sections (McManus and 

Saunders), and 3) the reversible blockage of pec- 

tinase action by acetylation (McManus and Cason, 

unpublished). The present communication de- 
scribes the reversible blocking of pectin-esterase 
action by acetylation and the application of the 

PAS method, with and without acetylation, to 

chemically identified pectin, hyaluronic acid, hep- 

arin and mucopolysaccharides from ovarian cyst 
fluid. The results are described and discussed. 

(Aided by a grant from the Federal Security 

Agency, Public Health Service.) 


Concentration of aureomycin in the intestine. 
Leon V. McVay,* Larey Evans* anp Dove tas 
H. Sprunt. Divs. of Medicine, Pathology and 
Bacteriology, Univ. of Tennessee College of Med- 
icine and John Gaston Hosp., Memphis. 

In an effort to clarify the mode of action of aure- 
omycin in intestinal infections and to determine 
its value as a preoperative agent in intestinal 
surgery, we investigated patients having cecosto- 
mies, transverse colostomies, or sigmoid colos- 
tomies. An attempt was made to correlate oral 
dosage, blood and intestinal aureomycin levels 
as well as alterations in the bacterial flora in vari- 
ous portions of the intestine. The following pro- 
cedure was employed: after obtaining control 
specimens, each patient was given 250 mg. of 
aureomycin orally at 10:00 a.m., 2:00 p.m., 6:00 
P.M. and 10:00 p.m. for 2 days; then, several days 
after the intestinal aureomycin had disappeared, 
this was repeated using 500 mg. of aureomycin; 
again, after the aureomycin level had been nil 
for several days, 750 mg. of aureomycin were 
administered four times a day for 2 days. Intesti- 
nal specimens were obtained at approximately the 
same period every 24 hours. While the range of 
levels was rather wide, all determinations were 
consistent in reflecting the rapid attainment and 
subsequent maintenance of significant intestinal 
levels of aureomycin. Each intestinal specimen 
was examined bacteriologically. Eight of the most 
common pathogenic organisms in peritonitis re- 
sulting from perforation of the intestinal tract are: 
Escherichia coli, Streptococcus anaerobius, Bac- 
teroides, Streptococcus pyogenes, Streptococcus fae- 
calis, Clostridium perfringens, and Aerobacter aero- 
genes. Of these organisms, only Streptococcus 
faecalis was not significantly reduced. This inves- 
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tigation emphasizes the value of aureomycin in 
intestinal disease. 


Species specificity of thromboplastin; role of the 
co-thromboplastin reaction. F. D. MANN AND 
MarGaReT Hourn.* Div. of Clinical Labs., Mayo 
Clinic, Rochester, Minn. 

It has long been recognized that mammalian 
thromboplastin is relatively inactive with respect 
to avian plasma. When thromboplastin prepared 
from rabbit brain was exposed to dilute (1:100) 
homologous serum its activity with respect to 
chicken plasma was greatly increased. The serum 
used had been aged at room temperature at least 
24 hours and was shown to be essentially free of 
prothrombin. To produce the increased thrombo- 
plastic activity a definite period of exposure to 
the dilute serum was required (about 3 minutes) 
but no formation of thrombin was detectable. This 
is characteristic of the co-thromboplastin reac- 
tion. After treatment of the rabbit with dicumarol, 
which greatly decreases co-thromboplastin activ- 
ity of both plasma and serum, the serum was 
virtually inert when tested as above. Since the 
specificity of thromboplastin with respect to the 
spe. es studied was largely eliminated by allowing 
the co-thromboplastin reaction to occur, it is 
reasonable to suppose that the specificity largely 
concerns this part of the coagulation process, the 


phase most intimately concerned with thrombo- 
plastin. 


Distribution of radioactive colloidal gold following 
intrapulmonary administration. Grorce R. 
MENEELY, Ross C. Kory,* Stewart H. AvER- 
BACH* AND Paut F. Haun. Radioisotope Unit, 
Thayer Veterans Administration Hosp., Depts. 
of Medicine and Pathology, Vanderbilt Univ. 
School of Medicine and Cancer Research Labs., 
Meharry Med. College, Nashville, Tenn. 

The distribution of radioactive colloidal gold 
instilled into one lung of anesthetized dogs was 
investigated. One-half ml. per pound of body 
weight of a distilled water dilution of standard 
therapeutic colloidal gold was placed in the 
trachea with the animal lying on its right side. 
Dogs were sacrificed after 1, 4, 6 and 15 days. 
Lungs, regional lymph nodes, liver and spleen 
were examined and samples taken for radioactiv- 
ity assay and microscopic examination. The right 
lung exhibited high levels of radioactivity, and, 
early, the lymph nodes:in the right hilum show 
moderate radioactivity. Very little of the colloid 
entered the left lung. Later, after 15 days, higher 
levels of radioactivity were found in the medias- 
tinal lymph nodes. Very little of the colloid ever 
enters the blood stream as evidenced by negligible 
levels of radioactivity in the liver and spleen. 
Previous experience has shown that these organs 
effectively remove gold colloid from the blood by 
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phagocytosis. In animals that received as much as 
one-half or one millicurie of radioactive gold per 
pound marked histological changes indicative of 
radiation effect were found in those tissues con- 
taining the higher levels of radioactivity. The 
nature of the distribution observed suggests that. 
this route of administration might permit internal 
radiation of carcinoma of the lung which has. 
spread to the regional nodes. 


Crystallization of pyrexin, the pyrogenic factor of 
inflammatory exudates. VaLty MENKIN. Agnes 
Barr Chase Fndn. for Cancer Research, Temple 
Univ. School of Medicine, Philadelphia, Pa. 
Evidence has been presented that in acid exu- 

dates, the presence of a pyrogenic factor, pyrexin, 

reasonably explains the mechanism of fever with in- 
flammation. Present studies indicate that pyrexin, 
associated with the euglobulin fraction of acid 
exudates, can be crystallized out. When pyrexin 
has been obtained as described elsewhere (MEN- 

KIN, VALY. Arch. Path. 39: 28, 1945; Newer Concepts 

of Inflammation. Springfield, Ill.: Thomas, 1950) 

it is suspended in a volume of distilled water equal 

in cubic centimeter to the weight in milligrams of 
the sample studied. An equal volume of saturated 

(NH,)2SO, is added. The mixture is dialyzed. The 

indiffusible material is thoroughly centrifuged. 

To the supernatant an equal volume of glacial 

acetic acid is added, and the mixture is placed in 

a refrigerator for several days to crystallize out. 

The crystals are rhomboid-like in appearance, but 

after dehydration they tend to be needle-like. 

These crystals, suspended in saline are highly 

pyrogenic within an hour or so. The average rise 

in temperature in 17 rabbits was 2.22° F. Various 
other controls do not show any rise in tempera- 
ture. The supernatant mother liquor from which 
the crystals are extracted induced in 6 rabbits an 
average rise of 1.37° F. These facts suggest that 
pyrexin has been obtained in crystalline form. 

Amino nitrogen studies before and after hydro- 

lysis suggest that this material is polypeptide in 

nature. 


Effect of 2,6-diaminopurine on infection of Rus- 
sian encephalitis in the mouse. ALIcE E. Moore 
AND CHARLOTTE FRIEND (introduced by C. P. 
Ruoaps). Sloan-Kettering Inst., New York City. 
The compound 2,6-diaminopurine, which has 

been shown to be utilized for the formation of 

polynucleotide guanine, has numerous biological 
effects. Thompson e¢ al. found that it inhibited 
the multiplication of vaccinia virus in vitro but 
that it was ineffective in vivo. The compound 
completely inhibits proliferation of the virus of 

Russian encephalitis in a tumor tissue culture 

medium. Its effect on mice infected with this 

virus now have been established. The substance 
was administered to groups of mice intraperitone- 
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ally in amounts of 70 mg/kg. in 0.5 cc. saline. 
No toxicity occurred at this level. The virus of 
Russian encephalitis was inoculated intraperi- 
toneally in dilutions of 10-5, 10-*, 10-. In one 
group of experiments mice received 2 or 3 injec- 
tions of 2,6-diaminopurine before the virus was 
inoculated. The substance was administered daily 
thereafter until signs of disease appeared. These 
animals usually received a total of ten injections. 
Results of five experiments showed that of 189 
control animals, 36 or 19% survived. In the treated 
group of 180 animals 83 or 46% survived. In 
another type of experiment the virus was inocu- 
lated first and injections of 2,6-diaminopurine 
begun 24 hours later and continued for 6 days. 
Of 118 controls, 19 or 16% survived, in the 120 
treated animals 45 or 37.5% survived. If adminis- 


’ tration of the drug was delayed to 48 hours after 


the virus, no beneficial effect could be noted. The 
same results were obtained when the virus was 
inoculated subcutaneously but no effect was noted 
when it was given intracerebrally. The drug was 
shown to have no effect on infections with the fol- 
lowing viruses: West Nile, Ilheus, Bunyamwera 
and the Lansing strain poliomyelitis. 


Excretion of P*? in the bile of rabbits following 
intravenous administration. Ferrin B. More- 
LAND* AND B&LA Havpert. Veterans Administra- 
tion Hosp. and Depts. of Biochemistry and Path- 
ology, Baylor Univ. College of Medicine, Houston, 
Tex. 

The rates of appearance in the bile and of 
disappearance from the blood serum of radioactive 
phosphorus were studied following intravenous 
administration of 2.5-3 uc. as phosphoric acid into 
adult male rabbits anesthetized with ether. Fol- 
lowing the injection, bile was collected through a 
cannula tied into the common bile duct and 
samples of venous blood were taken at intervals. 
Two hours after the injection the contents of the 
gallbladder and urinary bladder and a sample of 
blood from the inferior vena cava were obtained. 
The P*® content of all samples was then deter- 
mined. Bile from the common duct reached a max- 
imum activity between 0 and 15 minutes (correc- 
ted for the lag of collection) following injection 
and contained less activity than the blood serum 
at the same time. The rate of decrease in the bile 
from the maximum value paralleled that of the 
serum. The activity of the serum was five to 
twenty-four times that of the bile. Bile from the 
gallbladder was intermediate in activity between 
the bile from the common duct at the maximum 
and at the end of 2 hours. 


Effects of cortisone administered subcutaneously 
and orally to dogs. C. W. Musuert, C. C. 
PortTer* anv R. H. Sriiper. Merck Inst. for 

Therapeutic Research, Rahway, N. J. 
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The route of administration of cortisone has 
been found to influence the effects produced by 
this drug. Daily subcutaneous treatment of 3 
dogs with 10 mg/kg. for a period of 2 or 3 weeks 
brought about a profound polyuria and polydipsia. 
Each animal developed a slight anemia accom- 
panied by an increased erythrocyte sedimentation 
rate. Red blood picture values gradually increased 
to normal or supranormal levels despite continued 
treatment. A transient leukocytosis was also ob- 
served. Eosinopenia was marked within 2 weeks. 
At autopsy the dogs showed enlargement of the 
liver and atrophy of the adrenal glands, thymus 
and lymph nodes. Histologic examination of the 
livers revealed that the parenchymal cells were 
markedly enlarged and contained dense deposits 
of glycogen, particularly in the periportal and 
midzonal regions. In contrast to the foregoing 
findings, none of 3 dogs given daily oral doses of 
10 mg/kg. showed polyuria or polydipsia. Two 
showed slight decreases in values of the red cell 
picture, but leukocytosis was not observed. One 
animal developed eosinopenia. At autopsy the 
thymus and lymph nodes were smaller than normal 
but the weights of adrenal glands and livers were 
normal. Microscopic examination of liver sections 
revealed small groups of cells or isolated cells 
showing enlargement and excess glycogen. The 
extent of this change was relatively slight in 
comparison with that noted in dogs treated par- 
enterally. No tendency toward increased coagula- 
bility of the blood was observed in dogs treated 
either subcutaneously or orally with cortisone. 


Renal and other lesions in dogs and rats from 
intramuscular injection of neomycin. ARTHUR 
A. Nexson, Jack L. Rapomsk1* AND Ernest C. 
Haaan. Div. of Pharmacology, Food and Drug 
Administration, Federal Security Agency, Wash- 
ington, D.C. 

Twelve dogs were injected intramuscularly with 
neomycin at 20,000, 10,000 or 5000 u/kg/day, 
approximately 96, 48 or 24 mg/kg/day. The lowest 
level has been used in man, although generally 
in divided doses. All levels affected the dog kidney; 
the highest uniformly caused death in from 1-3 
weeks, with enough renal tubular damage to ac- 
count easily for death. Epithelial necrosis in the 
proximal convoluted tubules was outstanding. 
Blood non-protein nitrogen was elevated, and 
P.S.P. excretion depressed. Marked congestion of 
the liver, moderate bone marrow changes, and 
considerable irritation at injection sites also oc- 
curred. At 5000 u/kg/day, the animals were sacri- 
ficed after 1 month without apparent effect. Renal 
damage was slight, but consistently present. In- 
creased granularity and occasional desquamation 
of epithelial cells were most evident. At 10,000 
u/kg/day, effects were intermediate. Differences 
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between the lots of neomycin used (200 and 225 
v/mg.) were minimal, if present. Additional dogs 
are now being injected at 5000 u/kg/day with a 
third lot, potency 208 u/mg. Rats were injected 
intramuscularly for 6 days at levels from 30,000 
to 500 u/kg/day. Renal lesions were of the same 
general type as in dogs, and for a given u/kg. 
dose were of about the same severity. 


Changes in plasma phospholipides following whole 
body x-irradiation. RicHarp A. Nev& aNp CECIL 
ENTENMAN (introduced by MicuarEt B. Sxim- 
KIN). Div. of Biology and Medicine, U. S. Naval 
Radiological Defense Lab., San Francisco, Calif. 
Several species of animals have been subjected 

to single exposures of 250 kv. x-rays and the levels 

of the plasma phospholipids determined at several 
intervals. In rats that had received 750 r total 
body x-irradiation the plasma phospholipids levels 
increased slightly at the second or third post- 
irradiation day after which the levels decreased. 

When doses of 750, 1500, 2500 and 5000 r were given, 

marked increases were noted in the plasma phos- 

pholipid values 48 hours post-irradiation. The 
earliest detectable change after a large dose 

(2500 r) occurred 18-24 hours after irradiation. 

X-irradiation also produced increases in plasma 

phospholipid levels in dogs, guinea pigs, rabbits 


and mice. Significant changes were not found in 
plasma protein levels under the conditions of these 
experiments. 


Limiting factors in the conversion of prothrombin 


to thrombin. Cuar.es A. OWEN, JR.* AND JESSE _ 


L. Botuman. Div. of Clin. Labs., Mayo Clinic, 
and Div. of Exptl. Medicine, Mayo Fndn., 
Rochester, Minn. 

When the transformation of plasma prothrom- 
bin to thrombin is observed at short intervals, the 
evolution of thrombin is seen to follow a sigmoidal 
curve. This curve may be converted mathemati- 
tally to a straight line, the slope of which then can 
be calculated readily. By this means it was found 
that the prothrombin conversion rate (slope) is 
afunction of the degree of plasma dilution; that 
is, the greater the dilution, the slower the rate. 
This slowing is due to the dilution of factors in 
plasma which convert thrombin to thrombin, and 
and is independent of the amount of prothrombin 
present. The addition of purified prothrombin to 
diluted plasma does not alter the conversion rate 
(the amount of thrombin formed each second), 
but does allow more thrombin to be formed over 
longer periods. Methods which do not allow for the 
tomplete conversion of the prothrombin present 
measure primarily the conversion rate, rather 
than the prothrombin concentration. However, 
both the amount and convertibility of prothrom- 
bin are important in the coagulation process. 
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Hemaiologic changes associated with the anam- 
nestic response in man. SANFORD PaRIsER, 
Ricuarp A. ZucKER AND LEo M. Meyer (intro- 
duced by Irvine Graer). Third (N.Y.U.) Med. 
Service, Goldwater Memorial Hosp., Welfare Is- 
land, New York City. 

Twelve adult schick-negative males were given 
single 1.0-cc. doses of fluid diphtheria toxoid. 
Serial studies of antitoxin levels, serum protein 
values, and peripheral blood and bone marrow 
smears were made. All subjects showed a signifi- 
cant rise in serum diphtheria antitoxin levels. 
Total protein, albumin and globulin values were 
normal. Electrophoretic analyses of the sera of 
4 individuals revealed no change in gamma-glob- 
ulin percentage. In 10 of the 12 subjects blood 
smears were marked by the appearance, usually 
on the 6th to 8th post-immunization days, of plas- 
ma cells and basophilic cells resembling plasma 
cells (‘plasmacytoid cells’). In 4 persons the num- 
ber of these cells was considered significant, rang- 
ing from 3.0-6.0%. Bone marrow differential 
counts were done before immunization and on the 
7th and 14th days after immunization. These 
revealed an increase in plasma cells of 2.2-3.2% in 
4 subjects on the 7th day. In addition, there were 
1.0-2.2% plasmacytoid cells in 3 of these patients. 
No abnormalities were noted in other cellular 
components of peripheral blood or bone marrow. 
Comparison of antibody levels with hematologic 
findings indicate a possible correlation between 
the height of the antitoxin titers and the appear- 
ance of plasma cells. The 4 persons whose antitoxin 
response 2 weeks after immunization exceeded 
150 u/ml. of serum were those with bone marrow 
plasmacytosis. Three of these 4 subjects had 3.0% 
or more plasma plus plasmacytoid cells in the 
peripheral blood. 


Analysis of aortic ‘arteriosclerosis’ in 300 consecu- 
tive autopsies. GWENDOLYNE Percx,* Henry C. 
McGILL* AND RussELL L. Houtman. Depts. of 
Pathology, Louisiana State Univ. School of Med- 
icine, and Charity Hosp. of Louisiana, New 
Orleans. 

In recent years there has been a growing con- 
sciousness that ‘arteriosclerosis’ is a definite meta- 
bolic disease and not a consequence of the ageing 
of tissues. This newer concept implies that the 
process develops in repeated episodic fashion 
leaving cumulative ‘scars’ that remain clinically 
latent until occlusion without collateral circula- 
tion involves a vital area with resulting disease. 
The well recognized discrepancy between ‘lesions’ 
and ‘disease’ merely reflects the great ‘factor of 
safety’ that the cardiovascular system possesses 
and in no way invalidates the assumption that if 
there was no lesions, there would be no disease. 
Emphasis must be shifted to early, possibly re- 
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versible, lesions before real progress can be ex- 
pected. Analysis of the lesions in the aortas of 
300 consecutive autopsies from the viewpoint of 
this newer concept of pathogenesis revealed no 
lesions in 36 cases, ‘single crop lesions’ in 53 cases, 
‘double crop lesions’ in 59 cases, and ‘multiple 
crop lesions’ in the remaining 152 cases. There 
was no real difference in the prevalence of arterio- 
sclerosis related to race or sex. The earliest single 
crop lesions was observed at 14 years. There was 
no person beyond the age of 7 years without at 
least one crop of lesions; yet one colored female 
reached the age of 78 without anatomic evidence 
of more than one crop. There is apparently an 
increase in the rate of appearance of ‘multiple 
crop lesions’ in the decade between 45 and 55 
years. Other analyses will be presented. 


Effects of cortisone on normal and ascorbic acid- 
deficient guinea pigs. Conrap L. Prrani, Ros- 
ERT C. STEPTO AND KENNETH SUTHERLAND 
(introduced by GRANVILLE A. BENNETT). Army 
Med. Nutrition Lab. and Dept. of Pathology, 
Univ. of Illinois, College of Medicine, Chicago. 
Cortisone (4 mg/day) was administered for 21 

days to normal (2.5 mg./day ascorbic acid) and to 
ascorbic acid-deficient guinea pigs to investigate 
its effect on the mesenchymal tissue changes of 
scurvy and to study the possible relationship of 
ascorbic acid to adrenocortical function. Pair-fed 
and fed ad lib. controls were included in the study. 
Ascorbic acid-deficient guinea pigs receiving cor- 
tisone ate 8% more and lost 7.8% less weight than 
their controls. The adrenal hypertrophy of scurvy 
as well as the concomitant exhaustion of sudano- 
philic and birefrigent material of the adrenal 
cortex were partially prevented. Adrenal choles- 
terol depletion was less pronounced while ascorbic 
acid depletion was not affected. Liver weight and 
glycogen concentration were restored to almost 
normal levels. The islets of Langerhans were 
hypertrophied. Cortisone moderately reduced the 
hemorrhagic manifestations of scurvy. The articu- 
lar and osseous lesions were considerably reduced 
in severity and somewhat modified. The number 
of circulating eosinophils was reduced in the 
normal animals but was greater than that of the 
controls in the vitamin C-deficient guinea pigs. 
In the latter group a marked normoblastic re- 
sponse was also noted following cortisone. The 
lymphocytes were not significantly affected. It 
appears that cortisone, in the doses used, although 
correcting some of the metabolic disturbances of 
scurvy and modifying some of the pathologic 
changes, does not alter fundamentally the course 
of the disease and cannot prevent death. 


Susceptibility and resistance to superinfection in 
brucellosis. A. D. Potiack, E. H. Keury, A. N. 
Gore tick, W. Braun anp J. Victor. Biological 
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Dept., Chemical Corps, Camp Detrick, Frederick, 

Md. 

Attempts were made to superimpose Br. suis 
infection on guinea pigs having brucellosis due to 
Br. abortus. Morphological and bacteriological 
findings were compared. Guinea pigs with brucel- 
losis due to Br. abortus were inoculated with Br. 
suis at 2, 4, 6, 8, and 12 weeks after the primary 
infection. Autopsies were performed 5 weeks after 
inoculation with Br. suis. Brucellosis due to Br, 
suis was distinguishable grossly from that of 
Br. abortus. In the former there were characteristic 
enlargement and suppuration in the regional 
lymph nodes, nodular granulomatous splenitis 
and widespread specific visceral lesions. In con- 
trast, Br. abortus lesions developed more slowly 
and did not attain the size, intensity and dissem- 
ination observed in Br. suis infection. Lesions of 
Br. suis were regularly observed in animals in- 
oculated 2 weeks after infection with Br. abortus. 
Thereafter, morphological evidence of Br. suis 
infection diminished. Most of the animals having 
brucellosis due to Br. abortus for 4 weeks or more 
were refractory to Br. suis. In general, the mor- 
phological and bacteriological results were similar. 
Occasionally, anatomical evidence for superinfec- 
tion was found in the absence of bacteriological 
confirmation. Experimental brucellosis due to 
Br. abortus produces resistance to Br. suis infec- 
tion. 


Protein intake and pulmonary tuberculosis in rats 
and hamsters. Hersert L. Ratcurrre. Penrose 
Research Lab., Zoological Society, and Dept. of 
Pathology, Univ. of Pennsylvania School of Med- 
icine, Philadelphia. 

The diets used in these experiments consisted of 
vitamin-free casein, cerelose, cottonseed oil, cellu- 
lose, and all minerals and vitamins known to be 
required for growth of rats and hamsters. The 
high protein diet for both species contained 40% 
casein. The low protein diet for rats contained 6 
to 8% casein, on which stable subnormal weights 
were maintained. Hamsters required 8 to 10% 
casein to maintain stable subnormal weights. The 
animals were started on the experimental diets 
at about 8 weeks of age. Six weeks later they were 
infected by inhaling small numbers of virulent 
tubercle bacilli (Wells’ techniques. Am. J. Hyg. 
47: 1 and 11, 1948). The rats (Long-Evans strain) 
were infected by bovine bacilli (Ravenel strain), 
and the hamsters by human bacilli (H37 Rv 
strain). Under conditions of adequate nutrition 
(commercial diets) Long-Evans rats that inhaled 
bovine bacilli, and golden hamsters that inhaled 
human bacilli developed tubercles slowly and at 
highly uniform rates for about 12 weeks. In the 
present experiments rates of development of tu- 
bercles were not influenced by the diets during the 
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first 10 weeks after infection. After 16 weeks, how- 
ever, initial tubercles were larger in both species 
that received 40% casein. Within this time, also, 
time, also, hamsters showed secondary spread of 
infection. This was more pronounced in animals 
fed 40% casein. It is concluded that, under the 
conditions of these experiments, tubercle forma- 
tion is enhanced by a high protein diet. 


Leukocytic functions in acute inflammation in man 
as modified by ACTH. J. W. Resuck, R. W. 
SmitH* aNnD R. R. Mareouuis.* Henry Ford 
Hosp., Detroit, Mich. 

Forty-two windows were studied as to cellular 
content at timed intervals in 12 patients prior 
and subsequent to administration of ACTH. Anti- 
gens used were diptheria toxoid, old tuberculin 
and egg-white. Control windows in healthy volun- 
teers were characterized early by histiocytes and 
neutrophils. At 8-12 hours lymphocytes appeared 
followed by hypertrophying lymphocytes at 12-14 
hours. Largely due to this hypertrophy a predom- 
inantly histiocytic picture resulted at 16-24 hours. 
Patients studied were suffering from varied ocular 
diseases, sarcoid, periarteritis nodosa, rheumatoid 
arthritis, congenital syphilis and aplastic anemia. 
Pretreatment inflammatory responses were neces- 
sary secondary controls, e.g. a pretreatment pyo- 
genic exudate occurred after non-pyogenic anti- 
gen. The most important response with therapy 
was a dropping out of the lymphocytes at 8-12 
hours and consequently of the hypertrophying 
lymphocytes at 12-14 hours. Because of this ear 
lymphocytic hiatus the depleted exudate con- 
sisted largely of neutrophils and histiocytes. Cells 
in sarcoid were an important exception, hist- 
iocytes at 5.75 hours were more dominant than 
contro] 24-hour stages. In two windows in which 
phagocytosis of India ink was studied, inhibition 
of phagocytosis occurred even among neutrophils 
in contrast to pretreatment controls. In an occa- 
sional patient lacking clinical response to ACTH, 
positive verdoperoxidase reactions normally found 
in lymphocytes, histiocytes and neutrophils in 
acute inflammation were sparse or lacking. In 
those windows in which the pretreatment response 
showed marked eosinophilic migration, upon 
treatment there was diminution of both eosino- 
phils and lymphocytes in the windows. 


Effects of a single whole-body exposure to the 
deuteron beam on the blood and tissues of the 
white mouse. Paut D. Rosaun, CornELIUs A. 
Topras* AND JoHN H. Lawrence.* Radiation 
Lab. and Donner Lab. of Med. Physics, Univ. of 
California, Berkeley. 

White mice were exposed to a single whole 
body irradiation by the deuteron beam of the 184- 
inch cyclotron in doses equivalent to 460 r.e.p., 
905 r.e.p., and 1800 r.e.p. Following this procedure, 
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studies of the peripheral blood showed a prompt 
and significant reduction in the total white count, 
and in the absolute number of neutrophiles and 
lymphocytes. A slightly delayed but marked re- 
duction in platelets also occurred. Surviving ani- 
mals which received the smallest exposure showed 
a return of these blood elements to normal levels 
by the 18th day. Severe aplasia was noted in bone 
marrow. Lymph nodes and spleen showed focal 
cellular necrosis, macrophage proliferation and 
loss of cellular constituents. The blood and tissue 
changes after whole body exposure to the deuteron 
beam were proportional to the roentgen equivalent 
doses, and similar to the changes known to occur 
following x-radiation. Tissue studies revealed the 
same changes in these animals as the changes re- 
ported in animals exposed to x-ray or neutrons. 


Nonhemolytic streptococci in relation to a milk- 
borne epidemic of influenza diagnostic cutan- 
eous tests and specific treatment with thermal 
antibody. Epwarp C. Rosrenow. Bacteriological 
Research, Longview Hosp., Cincinnati, Ohio. 
The results obtained from the use of special 

methods in a study of an epidemic of influenza in 
a large hospital for the insane is reported. A non- 
hemolytic streptococcus was isolated in parallel 
from the nasopharynx of persons stricken and from 
the pasteurized milk supply. The onset of the 
epidemic was abrupt and disappeared after the 
milk supply was pasteurized at 158° F. for 30 
minutes instead of at the standard method of 
142° F. for 30 minutes. The streptococcus on iso- 
lation from patient and the milk produced pneu- 
monitis histologically similar to that following 
inoculation of influenza virus on cerebral and nasal 
inoculation, and pleuritis on intraperitoneal injec- 
tion in high incidence and was agglutinated specif- 
ically in parallel by convalescent serum. Erythe- 
matous reactions to intradermal injection of 
‘respiratory’ thermal antibody indicating strepto- 
coccal antigen were greatest and reactions to 
antigen indicating antibody least at the onset of 
the disease. The former on retestings diminished; 
the latter increased as recovery ensued. Subcu- 
taneous therapeutic injection of thermal antibody 
prepared with heat and hydrogen peroxide caused 
a sharp drop in antigen and an increase in antibody 
in 24 hours and usually a corresponding improve- 
ment in symptoms. For reasons still obscure, such 
did not occur in persons receiving penicillin. It 
was found that the streptococcus from both pa- 
tient and milk was far more resistant to penicillin, 
streptomycin and aureomycin than pneumococci 
and beta hemolytic streptococci which may be the 
reason why results of treatment with these anti- 
biotics were far from satisfactory. 


Relation of plasma to biliary phospholipids. Fen- 
TON ScHAFFNER,* Marvin Merrus,* J. DE LA 
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Hvuerea,* D. F. Macer,* Freperick Sreie- 
MANN AND Hans Popper. Hektoen Inst. of Cook 
County Hosp. and Dept. of Clin. Science, Univ. 
of Illinois, Chicago. 

To understand the physiology of obstructive 
jaundice, phospholipid excretion in hepatic bile 
was measured in 5 patients and 5 dogs by giving 
P22, Specific activity of plasma and biliary acid- 
soluble phosphates and phospholipids were deter- 
mined. In man, plasma phospholipid activity 
reaches a peak after 24 hours and then slowly 
declines. In human bile, the amount of P*®* found 
incorporated in phospholipid was too small to 
be measured. In dogs where the radioisotope dose 
was fivefold greater, plasma phospholipids be- 
haved similarly. The rate of incorporation of P* 
into bile phospholipids was independent and of 
at a lower level than that in plasma phospholipids. 
The six hour sample was an exception in that the 
specific activity of phospholipids in bile exceeded 
that in blood. Bile phospholipids are probably 
formed independently of plasma phospholipids 
since they follow different rates of incorporation 
of P?*. Even human experiments show the lack of 
relation of bile to plasma phospholipids. The dif- 
ference in behavior of phospholipids in blood and 
bile support the idea that phospholipids are syn- 
thesized separately and metabolized independ- 
ently in different sites within the liver cell. Since 
the total phospholipid in bile is low compared to 
plasma, it is likely that in early obstructive jaund- 
ice the slight elevation of plasma phospholipids 
can be accounted for by regurgitation. The pres- 
ence of obstruction would not alter the incorpora- 
tion of P®? into plasma phospholipids. However, 
in cases with very high plasma phospholipids 
another explanation must be found. 


Fatty cysts of liver. II. Reabsorption of intracystic 
lipid in choline-deficient rats restored to normal 
diets. E. A. SELLERS AND W. STaNLEY Hartrort, 
Banting and Best Dept. of Med. Research, Univ. 
of Toronto, Toronto, Ontario, Canada. 

Release of the extracellular lipid contained in 
fatty cysts by way of the biliary and vascular 
systems in unimals maintained on a choline-defi- 
cient diet has been described by Hartroft (Ab- 
stract—Federation Proc. 10: 1951). When choline 
was restored to the diet of similar rats, a third, 
somewhat more physiological route has been ob- 
served, which in these animals functioned in addi- 
tion to the first two. Intracellular fat disappeared 
within a few days, but extracellular fat in fatty 
cysts still persisted. Afer one week globules of 
intracellular fat reappeared in the cells surround- 
ing the cysts and an unusual appearance was 
evident which suggested that diffusion (by some 
unknown mechanism) of fat from within cystic 
spaces into surrounding cells had occurred. Disap- 
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mina of small cysts was nearly completed before 
the same mechanism began in larger cysts. Thus 
the absorption of intracystic lipid was intermit- 
tent and was characterized by periods during 
which nearly all the parenchyma was devoid of 
stainable fat. In some instances the atrophy of 
the flattened cells of the walls of the cysts appeared 
to have been reversed so that they regained their 
original form—that of normal liver cells. (This 
work was supported by the National Cancer In- 
stitute of Canada). 


Some effects of phenyl y-(2-pyridyl) propyl ketone 
(EJA II) on the central nervous system. I. H. 
Sutater, J. F. O’Leary anp D. E. Leary 
(introduced by Jamzs K. Scorr). Divs. of Pharm- 
acology and Orthopaedic Surgery, Univ. of Roches- 
ter School of Medicine and Dentistry, Roches- 
ter, N.Y. 

Evaluation of the action of a series of 2-substi- 
tuted pyridine, quinoline and piperidine com- 
pounds has revealed that EJA II is a potent, short 
activing depressant of the central nervous system. 
The median effective dose for the loss of the right- 
ing reflex after intraperitoneal injection in mice 
is 60 + 3.7 mg/kg. and 105 + 25 mg/kg. in rats. In 
rabbits, the intravenous head drop dose was 28-49 
mg/kg. after 150 minutes; recovery was complete 
and the head drop dose was not decreased. Three 
or four such determinations in one day indicate a 
rapid removal of the drug from the body. During 
the brief period of maximal activity the compound 
protects mice from the extensor phase of maximal 
electric shock pattern (Median Effective Dose, 
19 + 2.2 mg/kg.). Although EJA II modifies the 
seizure pattern after metrazol given intraperi- 
toneally and may prolong the survival time, the 
animals do not recover from two lethal doses of 
metrazol when given non-hypnotic doses of EJA 
II. Intravenous titration studies with metrazol 
in mice show that the drug does not elevate the 
convulsive threshold although an increase in the 
lethal dose usually occurs. There is no protection 
against strychnine. These findings suggest that 
the preponderant level of action is high in the cere- 
brospinal axis. Studies of the effect of EJA II on 
the reflex activity of the spinal cord in spinal and 
anesthetized cats show a selective depression of 
multisynaptic neuron ares. After doses of 3 mg/kg. 
intravenously, the flexion and crossed extension 
reflexes are temporarily abolished without any 
change occurring in the knee jerk. No curariform 
action was noted in mice or in cats. 


Human plasma fibrinogen levels in various patho- 
logical states. WiLtt1AM Brown Smitu, Lovis 
RoOsENFELD AND GEORGE Y. SHINOWARA (in- 
troduced by Emmerich von Haam). Dept. of 
- Pathology, Ohio State Univ., Columbus. 
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Plasma fibrinogen levels were obtained by analy- 
sis of Fraction I of 975 specimens from 333 individ- 
uals. In the following groups the plasma fibrinogen 
levels were elevated: acute bacterial respiratory 
infections, 2-3 times normal in 3-7 days after 
onset; postoperative states, an average twofold 
increase in 4-5 days after surgery; dicumarolized 
patients, an average two- to three-fold rise by the 
5th day following dicumarolization; acute pan- 
creatitis, levels of 2-5 times normal; untreated 
malignancies, twice normal levels; radiologically 
treated malignancies, 3-4 times normal levels. 
On the other hand, fibrinogen levels of cases with 
viral infection began dropping during the second 
week of illness and remained low for as long as 
7months. In cases of Banti’s syndrome the fibrino- 
gen levels were slightly subnormal or normal. The 
normal mean value on adults was 0.26% with a 
standard deviation of + 0.05%. 


Effect of aureomycin on transplanted tumors. 
Boris SOKOLOFF AND WALTER H. Eppy (intro- 
duced by Leo Loss). Southern Bio-Research 
Lab., Florida Southern College, Lakeland. 

E. Stokstad and T. Jukes reported that unpuri- 
fied aureomycin exerts a growth promoting activ- 
ity when added in small amounts to the rations of 
hogs, chickens and turkeys. The present investiga- 
tion concerns the effect which purified aureomycin 
produces on transplanted tumors. Two types of 
tumors were investigated, August Rat Carcinoma 
175-G, British brown breed of rats, and Rat Car- 
cinoma R-13, black-white breed of rats. Altogether 
190 rats were used for these experiments. Their 
average weight was 156 and 167 gm., respectively. 
When the rat bearers of 3-day-old transplants were 
given 1.6 mg/day/100 gm/weight, for 7 days, there 
was a definite increase in the size of tumor in the 
treated animals. At the end of three weeks of the 
treatment, the average size of tumor (20 rats) was 
7.3 em.’, while the average contrel tumor was 
3.9 cm.’. In the next series of experiments the rat 
bearers of 7-day transplants were given the same 
dose for 10 days with similar results. 9.6 cm.’ 
for the treated animals, and 6.5 cm.? for the con- 
trol (40 rats). When, however, a much larger dose 
was administered the reverse effect was obtained. 
When a large dose of aureomycin, 8.0 mg/day/100 
gm/weight was given to the rat bearers of one-day 
transplants for 18 days, a number of complete 
regressicns of the growth were observed and the 
average size of the tumors was even smaller: 
3.7 cm’ four weeks after transplantation. 


Mechanism of mucin activity. L. Spero, B. A. 
WaisBren, E. J. ScHantz, anp J. Vicror. Bio- 
logical Dept., Chemical Corps, Camp Detrick, 
Frederick, Md. 

Addition of mucin to serum or heparinized blood 
or plasma decreased bactericidal action of these 
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media. When plasma was treated with mucin and 
then centrifuged, the supernatant had no bacteri- 
cidal activity while the precipitate still showed 
the activity of mucin when added to fresh serum. 
Addition of normal plasma to the supernatant 
resulted in a mixture with almost normal bacteri- 
cidal activity. Therefore the effect of mucin was 
manifested even when an active principle was not 
present during the test. Furthermore, even after 
removing bactericidal substance from the blood, 
mucin still retained the capacity of removing 
bactericidal substances. The blood of guinea pigs 
which had been injected intraperitoneally with 
mucin lost its bactericidal activity, indicating 4 
definite effect upon humoral mechanisms in the 
host. The blood of animals which were treated 
with mucin lost its bactericidal action but did not 
inhibit the bactericidal action of normal guinea 
pig blood. From the relation of mucin concentra- 
tion to bactericidal action, simple dilution of the 
blood could not account for this effect. These ob- 
servations indicated that mucin exerted its action 
by removing substances from the blood stream 
rather than by diffusing into and ‘circulating in the 
blood stream. The combined data indicated that 
the change in lethal dose of bacteria which was 
brought about by intraperitoneal injection of 
mucin decreased the concentration of humoral 
factors concerned with host resistance. 


Production of leukemia and cancer in adult rats 
fed paradimethylamino-azobenzene (butter yel- 
low) shortly after weaning. BERNARD STEIN- 
BERG AND MaryLoo Spooner.* Toledo Hosp. 
Inst. of Med. Research, Toledo, Ohio. 

Albino rats 6-14 weeks old were fed 3% butter 
yellow in a rice and carrot diet for 1-4 weeks. After 
the butter yellow was discontinued, some rats were 
placed on stock ration, others either on high fat or 
high protein diet. Of the 31 animals used, 5 devel- 
oped either cancer or leukemia 13-17 months after 
withdrawal of the carcinogen. These experiments 
suggest the production of latent cellular injuries 
which become activated by the ‘age factor.’ 


Ascorbic acid intake and the adrenal cortex. 
Rosert C,. Stepro, Conrap L. PIRANI AND 
C. Frank Consouazio (introduced by GRAN- 
VILLE A. BENNETT). Army Med. Nutrition Lab. 
and Dept. of Pathology, Univ. of Illinois College 
of Medicine, Chicago. 

The effect of various levels of ascorbic acid in- 
take on the histology and chemistry of the adrenal 
cortex was studied in 120 guinea pigs including 
pair-fed and fed ad lib. controls. Coneomitantly, 
various factors, such as liver glycogen, serum 
sodium, blood lymphocytes and eosinophils, all 
of which may be affected by adrenocortical activ- 
ity, were investigated. Representative animals 
from all groups were sacrificed at 7, 14 and 21 
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days from the beginning of the experiment. In the 
guinea pigs receiving no ascorbic acid there was a 
marked reduction in adrenal ascorbic acid and 
adrenal cholesterol accompanied by a fall in liver 
glycogen. Animals receiving 0.5 mg/day of ascor- 
bic acid had a decrease in adrenal ascorbic acid 
but no decrease in adrenal cholesterol or liver 
glycogen. There was no appreciable change in 
adrenal ascorbic acid, adrenal cholesterol or liver 
glycogen in animals receiving 2.5 or 25.0 mg. as- 
corbic acid per day. No statistically significant dif- 
ferences were noted in the eosinophils, lympho- 
cytes, or serum sodium. From these data it appears 
that as ascorbic acid content of the adrenal cortex 
is markedly reduced there is a simultaneous but 
less severe reduction in adrenal cholesterol. A 
compensatory hypertrophy of the adrenal cortex 
occurs only when the ratio of adrenal ascorbic 
acid to adrenal cholesterol exceeds 1:500 (normal 
1:200). The hypertrophy is associated with an 
increase of adrenal] proteins and with exhaustion 
of the histochemically demonstrable adreno-cor- 
tical steroids. 


Relationship of complement to prothrombin acti- 
vation. L. A. StERNBERGER AND FRANK MALtTa- 
NER (introduced by G. DatiporF). Div. of 
Labs. and Research, New York State Dept. of 
Health, Albany. 

It has long been known that substances active in 
promoting or inhibiting blood coagulation also 
affect complement fixation (MALTANER. Annual 
Report of the Division of Laboratories and Research, 
New York State Department of Health, 1937, p. 13). 
The reverse demonstration of the effect of comple- 
ment on blood coagulation is now reported. The 
effect of guinea pig complement on prothrombin 
conversion was measured by the stabilized throm- 
bin method by determining the units of thrombin 
yielded per unit of time in defibrinated recalcified 
ethanol rabbit plasma with or without the addition 
of cephalin and/or barium sulphate treated 
plasma. It was found that with a mixture 
of one part of C’l and one part of C’2 about 
twice as much prothrombin was activated per 
unit of time as with two parts of either component 
alone. Also, a mixture of one part of guinea pig 
serum lacking C’4 and one part of guinea pig 
serum deficient in C’3 activated about twice as 
much prothrombin per unit of time as two parts of 
either serum alone. Complement has also been 
largely removed from guinea pig serum by in- 
cubation with a sheep-erythrocyte-antibody sys- 
tem at 3° C. followed by centrifugation. The serum 
thus absorbed activated about half as much pro- 
thrombin per unit of time as serum absorbed with 
untreated sheep cells. It is suggested that the 
serum prothrombin conversion accelerator des- 
cribed' by DeVries, Alexander and Goldstein 


FEDERATION PROCEEDINGS 


Volume 10 


(Blood. 4: 247, 1949). also functions as an acceler. 
ator of the immune hemolytic system. However, it 
cannot be decided from these experiments whether 
complement is essential for prothrombin activ. 
ation. 


Tumor immunity following regression of lympho. 
sarcoma implants during riboflavan deficiency, 
H. C. Storr«, T. C. Brevinsk1* anv T. V. Bup. 
z1LovicH.* Merck Inst. for Therapeutic Research, 
Rahway, N. J. 

Previously it was found in mice and rats that 
regression of lymphosarcoma implants during ri- 
boflavin deficiency is followed by an acquired re- 
sistance against re-inoculation with the same neo- 
plasm. From the present experiments, it was seen 
that this tumor immunity was gradually lost over 
a period of about a year and that it rapidly dimin- 
ished when marked loss of normal lymphoid tissue 
was produced by the administration of cortisone 
or of desoxypyridoxine. Also in lymphosarcoma- 
bearing rats deprived of riboflavin, the adminis- 
tration of cortisone or the induction of pyridoxine 
deficiency, with their attending depression of 
normal lymphoid tissue and of immune responses, 
prevented the expected tumor regression. Re- 
cently, a principle capable of destroying neoplas- 
tic cells was demonstrated by Kidd to be present 
in live lymphoid cells of animals immune to tumor 
grafts but not in the serum. Confirming Kidd’s 
observations, we have found that cell suspensions 
from lymphoid tissue of immune rats exerted a 
cytotoxic effect on tumor cells. However, we have 
observed that standardized suspensions of tumor 
cells when incubated at 37° C. with serum from 
immune animals failed to produce takes when 
injected into non-immune animals. Suspensions 
of lymphoid tissue from immune animals heated 
at 42° C. for 15 minutes or unheated extracts of 
such tissues showed no cytotoxic effect. The in- 
jection of active suspensions of lymphoid cells 
from immune rats did not prevent takes in non- 
immune animals when the tumor cells were in- 
jected simultaneously but at a distant site. 


Selective spastic occlusion of the renal vascular 
system produced with staphylococcal toxin. 
ALAN Tua (introduced by Joun G. Kipp). 
Dept. of Pathology, Cornell Univ. Med. College, 
New York City. 

In a study of the pathogenesis of symmetrical 
cortical necrosis of the kidneys, single small doses 
staphylococcal toxin (Wood-46 strain) were giveD 
to anesthetized rabbits in which the left kidney 
had been exposed by laparotomy. Within a few 
minutes the kidneys of the injected animals be- 
came first pale and swollen, then cyanotic, the 
swelling and cyanosis lasting for periods of several 
hours. During this time the renal vein alone of the 
visible veins remained in extreme spasm. Similar 
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changes were seen on clamping the renal artery of 
normal rabbits; hence it seemed possible that the 
toxin had produced a selective spastic occlusion 
of the renal vascular system. To learn more about 
this, India ink was injected into the aorta at the 
level of the diaphragm in a number of rabbits that 
had previously received the standard amount of 
staphylococcal toxin. Under these circumstances 
the kidneys alone of the abdominal viscera failed 
to blacken but instead maintained their cyanotic 
hue except for occasional flecks of black. During 
the period 40-120 minutes after injection of the 
toxin the renal blood flow, as determined in this 
way, was virtually nil in all animals. After 3-6 
hours, however, the renal vessels in nearly half 
the animals filled rapidly and completely with the 
ink. All animals surviving 2-7 days showed normal 
renal blood flow, although in several cases exam- 
ined histologically there was focal coagulation 
necrosis of renal tubular epithelium indicating 
previous ischemia. 


Action of cortisone or its derivatives on an actively 
induced Arthus phenomenon in rabbits. F. W. 
TILLOTSON (introduced by A. R. Moritz). Inst. 
of Pathology, Western Reserve Univ., Cleveland, 
Ohio. ; 

The Arthus phenomenon is the result of a local- 
ized antigen-antibody reaction and is most easily 
produced in the rabbit. The object of this experi- 
ment is to determine whether or not cortisone 
would alter this phenomenon. Young adult albino 
rabbits were divided into 3 groups of 8 animals 
per group. The first, or control group, was actively 
sensitized with horse serum (1.25 mg. protein 
intravenously per kg. 5 times per weeks for 2 
weeks; then 2.50 mg. 5 times for one week ) and a 
marked Arthus phenomenon was produced in 7 
of the 8 animals. The second group was similarly 
sensitized but at the same time daily injections 
of cortisone were given (2 mg. per kg. per 24 
hours for 25 doses). In this group the Arthus reac- 
tion was minimal or absent. The third group was 
similarly sensitized but cortisone was given only 
during the 3 days between the last series injection 
and the intracutaneous sensitizing injection. The 
reactions were minimal or absent—similar to the 
second group. Serum antibody determinations 
and histologic examination of tissues were also 
done. 


Action of albumin on living cells of blood forming 
organs. Epna H. Tompkins. Cancer Research 
Inst. New England Deaconess Hosp., Boston, 
Mass. 

Comparative studies were made between freshly 
excised tissues suspended in solutions of albumin 
(crystalline, plasma, bovine, Armour) in Locke’s 
solution, in Locke’s solution alone and in homol- 
ogous serum. These fluids were used both un- 


AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 


373 


stained and with the addition of supravital dyes. 
Erythrocytes from the human and mouse were 
studied. All other studies were made on tissues 
from the mouse. The observations were made with 
regular and phase microscopes. All measurements 
were made with the latter. Albumin increases de- 
finition and enhances detail in living cells. It in- 
tensifies supravital staining so that less stain is 
required to avoid toxic effects. Mitochondria 
stain normally with janus green. Staining with 
neutral red is darker than normal. Concentrations 
of albumin above 2% may be toxic. Lymphocytes 
and macrophages are more sensitive to toxic effects 
than the other cells studies. The diameters of 
lymphocytes from peripheral nodes are increased 
together with decrease in the nucleocytoplasmic 
ratios. Macrophages stain heavily, round, and 
exhibit broad bands of dense ectoplasm. Resting 
wandering cells of connective tissues are rounded 
by Locke’s solution alone and this seems not to 
be modified by albumin. No changes are observed 
in fibroblasts and reticular cells other than in- 
creased nuclear detail. Suspended erythrocytes 
expand beyond their diameters in serum, and 
the undulating membranes become very pro- 
nounced. In the marrow there occur deeper stain- 
ing of myelocytic granules and cessation of the 
migration of neutrophiles which is common in 
serum and is retained in Locke’s solution alone. 


Histologic study of neoplasms after heterologous 
transplantation. A. TowsIN (introduced by E. 
von Haam). Dept. of Pathology, Ohio State Univ., 
Columbus. 

It can be domonstrated histologically that 
tumor .tissue undergoes a consistent series of 
changes after heterologous transplantation. The 
details of this process have been closely followed 
in transplantation studies of 100 human neoplasms 
using the anterior chamber technique. Three 
stages are involved in the establishment of a 
transplanted tumor: Suspension stage. During this 
period the tumor fragment remains loosely sus- 
pended in the aqueous humor. Nidation stage. 
This involves the organization and attachment of 
the tumor fragment to the iris or other surround- 
ing tissue. Observed through the cornea, the trans- 
plant becomes vascularized, but shows no appre- 
ciable enlargement. Stage of growth. Outward 
growth from the edges of the transplant is evident 
histologically, the margin cells in the vacularized 
transplant showing mitoses and other evidence of 
proliferation. The pattern of development thus 
outlined provides criteria for,a system of inter- 
preting results in tumor transplantation experi- 
ments. 


Inhibition of Tumor I of chickens by simultaneous 
infection with the malaria parasite Plasmodium 
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lophurae. Witu1AM Tracer. Rockefeller Inst., 

New York City. 

Chicks 2-3 weeks old were injected in the breast 
muscle with a freshly-prepared suspension of tis- 
sue of Chicken Tumor I. A portion of the chicks 
were inoculated intravenously on the same or on 
the following day with chick blood containing the 
erythrocytic stages of P. lophurae. In the chicks 
infected with malaria the growth of the tumor in 
the breast muscle was markedly less during the 
7th-9th days following inoculation than in the 
control chicks. Some of the malarious chicks, 
when killed on the 7th day and autopsied, had no 
grossly visible tumor tissue whatever. The con- 
trols at this time had the breast musculature dis- 
tended by large amounts of tumor and fluid. After 
the malarious chicks had recovered from their 
protozoan infection, they generally showed a rapid 
development of tumor, and eventually bore 
growths as large as those which had been earlier 
attained in the non-malarious chicks. 


Effects of carbon tetrachloride and of starvation 
on cytoplasmic histochemistry of parenchymal 
cells of mouse livers. W. LANE WILLIAMS AND 
MarsorigE A. Grecory.* Dept. of Anatomy, 
Univ. of Minnesota, Minneapolis. 

Mice received one subcutaneous injection of 
0.02-0.002 cc. of CCl, or were starved 1-7 days. 
Early injury (2-18 hours in CCl,-treated; 36-48 
hours of starvation) was demonstrated by 1) 
liposis and positive alkaline phosphatase reactions 
2) progressive reduction in ribonucleic acid con- 
tent (ribonuclease-basophilia method), glycogen, 
acidophilia (Hyden method), arginine (Serra- 
Thomas method), and tyrosine or histidine (diazo 
reaction). During early phases of injury these 
alterations were more evident in centrilobular 
zones. After 3 days of starvation all lobular zones 
were involved. Twenty-four hours after injection 
of CCl, the cytoplasm of irreversibly damaged 
central cells showed strong reactions for 1) tyro- 
sine-histidine, 2) polysaccharides other than gly- 
cogen (periodic acid-Schiff’s reagent), and 3) 
acid-ophilia. Tinctorial intensities of reactions 
for polysaccharides and acidophilia were reduced 
by prior trypsin-hydrolysis (of tissue sections), 
indicating a protein-carbohydrate complex. Con- 
comitantly nuclei of damaged central cells no 
longer reacted positively for desoxyribonucleic 
acid (Feulgen) and alkaline phosphatase, although 
the latter was positive in cytoplasm of central 
cells but not in parenchymal cells of other zones. 
CCl,-induced injury was also characterized by 
liposis, and decreases in ribonucleic acid and gly- 
cogen in extracentral zones were subsequent necro- 
sis did not occur. There fat was no longer demon- 
strable; and ribonucleic acid and _ glycogen 
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returned to normal levels 3-6 days following in. 
jection of the polyhalogen. 


Protective action of thyroid feeding and thyroxin 
injection against liver damage by carbon tetra. 
chloride in mice. J. WALTER Witson. Biological 
Lab., Brown Univ., Providence, R. I. 

Mice were fed 0.4% defatted and desiccated 
thyroid, or injected intravenously with thyroxin, 
4 wg. per gm. of body weight daily. After 3 days 
they received an injection of 0.2 cc. of a 40% solu- 
tion of CCl, in sesame oil subcutaneously. This 
dose produces in controls a central necrosis of the 
liver involving 3-3 of the lobule. In thyroid treated 
mice, sacrificed on the second or third day after 
CCl,, only a minimum of liver damage was found, 
at most a few necrotic cells and some leukocytes 
adjacent to the central veins. Thyroid feeding for 
one or two days was not adequate for protection. 
After prolonged feeding of thyroid in a semisyn- 
thetic diet, for 14 and 30 days, until the mice 
showed signs of thyrotoxicosis, the livers were 
still protected. Preliminary experiments have 
shown that desiccated thyroid also protects 
against liver damage by chloroform. This is con- 
trary to the observations of MacIver (Proc. Soc. 
Exper. Biol. & Med. 45:201, 1940), who reported 
increased susceptibility to chloroform in the rat 
after thyroxin injections. Particularly after pro- 
longed feeding of thyroid, the liver cells show a 
striking increase in cytoplasmic basophilia. Drab- 
kin (J. Biol. Chem. 182: 335, 1950) has reported an 
increase in ribonucleic acid in the liver after 
thyroxin treatment. It is suggested that this may 
possibly play a role in the protective action against 
liver damage. 


Effects of graded acute injuries upon net protein 
anabolism. R. W. WissterR, E. P. BEnpITT, 
L. E. Frazrer,* C. H. Sterree anp F. L. 
JenNINGS.* Dept. of Pathology, Univ. of Chicago, 
Chicago, Ill. 

Groups of protein-depleted male albino rats 
were subjected on the same day to various acute 
injuries including fractures, total body x-ray, 
sterile abscesses, hemorrhage, thermal burns, chlo- 
roform injection and partial hepatectomy. Im- 
mediately after injury all groups were shifted to 
identical repletion rations containing high quality 
protein. All groups gained weight rapidly and 
showed substantial synthesis of carcass, liver, 
erythrocyte and serum proteins during the sub- 
sequent 14 days. When compared to the uninjured 
control group the rats receiving burns, sterile 
abscesses or total body x-ray showed a moderate 
reduction in weight gain and carcass protein in 
relation to the amount of protein consumed. Sub- 
sequent nitrogen balance experiments were peér- 
formed utilizing ‘protein-depleted,’ ‘repleting,’ 
and normally nourished rats and employing burns 
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or sterile abscesses of varying degree. The nor- 
mally nourished rats showed substantial increases 
in urinary nitrogen in the first 5 days after injury. 
This varied directly with the amount of injury. 
Some of these rats which received the greatest 
trauma ‘vere in negative nitrogen balance. The 
‘epleting’ rats which were similarly injured, and 
were consuming almost the same quantities of an 
identical ration showed only a slight increase in 
urinary nitrogen in the same period. This was 
comparable to that shown by the depleted rats 
which were continued on a low protein diet. All 
of the ‘repleting’ rats were in strongly positive 
nitrogen balance. The results will be related to 
current ideas concerning the effect of trauma on 
protein metabolism. 


Activation of trypanosomiasis in rhesus monkeys 
by cortisone. ABNER Wo.r, Etvin A. Kabat, 
Apa E. Bezer ano James R. C. Fonseca. 
Depts. of Pathology, Neurology, Bacteriology and 
Public Health, Columbia Univ. College of Physi- 
cians and Surgeons, and Neurological Inst., New 
York City. 

Macacus rhesus monkeys from India, obtained 
from a New York dealer in the winter of 1950, were 
found to be infected with Trypanosoma vickersae 
Brumpt 1909. Thirty-nine monkeys were used in 
testing the effect of cortisone upon experimental 
disseminated encephalomyelitis induced by inocu- 
lation of monkey brain and adjuvants. As an in- 
cidental finding, 12 of these developed lesions of 
trypanosomiasis, marked by encephalomyelitis 
and myocarditis, less often by myositis, neuritis, 
lymphadenitis and lipitis and rarely by hepatitis. 
Nine additional animals had a mild myocarditis, 
of which 6 had mild myositis and 2 mild encepha- 
litis, resembling lesions of trypanosomiasis, but 
free of parasites. Of the 12 definite instances of 
trypanosomiasis, 1 severely and 1 mildly infected 
animal had received 6 injections of 5 mg. of corti- 
sone subcutaneously per week, 1 moderately in- 
fected animal, 6 injections of 10 mg. weekly, 2 
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moderately and 2 mildly infected animals, 6 in- 
jections of 17.5 mg. weckly; 4 severely infected 
animals and 1 mildly infected, received 40 mg. 
daily. Of the 9 animals with suspicious lesions, in 
which trypanosomes were not demonstrated, all 
had received cortisone. Of 12 animals that received 
no cortisone, none showed trypanosomal lesions, 
although 2 had trypanosomes in their blood. It 
would seem that administration of cortisone acti- 
vated a latent trypanosomal infection in these 
monkeys. 


Spectrographic techniques for the quantitative 
analysis of human organs. ErRNEstT YEAGER,* 
I. L. Smiru,* NatHan KaurMan,* Frank Hov- 
ORKA* AND THomas D. Kinney. Depts. of 
Pathology and Chemistry, Western Reserve Univ., 
and Dept. of Pathology, Cleveland City Hosp., 
Cleveland, Ohio. 

Spectrographic techniques have been developed 
for the quantitative analysis of human organs for 
virtually all the common metallic elements. After 
dehydration to constant weight, the specimens 
are wet-ashed and the mineral elements converted 
to the sulfates or the nitrates if the former are 
insoluble. The resulting solutions are then excited 
by the high voltage a.c. spark source with the por- 
ous cup method of Feldman (Anal. Chem. 21: 1041, 
1949). Sensitivities generally approaching 10-¢ 
g/cc. of solution have been attained for many 
elements. The internal standard method has been 
used for quantitative analysis with cobalt as the 
control element. Working-curve shifts associated 
with large variations in the concentration of major 
constituents have been reduced by the use of 
specific solution standards which resemble the 
unknowns as closely as possible. Consideration 
has also been given to the introduction of inert 
gases into the analytical gap as a means for min- 
imizing working-curve shifts as well as extending 
sensitivity. Accuracies of the order of 10% of the 
concentration have been obtained for a number of 
elements including some trace elements. 
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Evaluation of nitrogen source materials by an 
intraperitoneal rat test. AARON ARNOLD AND 
Jessy R. SHEpHERD.* Sterling-Winthrop Re- 
search Inst., Rensselaer, N. Y. 

There is general agreement on applying the re- 
sults obtained in evaluating protein hydrolysates 
by nitrogen balance studies in dogs given the prep- 
arations intravenously. There is not equal agree- 
ment, however, on applying the results obtained in 
evaluating such preparations by one of the oral 
rat-testing procedures. The latter do not distin- 
guish between readily available free amino acids- 
and poorly available amino acids bound as pep- 
tides, since under these conditions the peptides 
are fully subject to the action of the intestinal 
peptidases. The results to be presenied are based 
upon intraperitoneal administration of the hy- 
drolysates to rats, a mode of administration more 
nearly resembling the conditions of use. The prep- 
arations are administered at multiple levels for 
the 4 days of the test. Results obtained by this 
procedure indicate nitrogen utilizations of 48 to 
63% for several commercially available prepara- 
tions. These results demonstrate lower nitrogen 
retention than when essentially comparable prep- 
arations were tested orally in dogs (61 to 73%, 
SILBER AND Porter, J. Nutrition 38: 155, 1949). 
The range of utilization by this rat method does 
compare favorably with that noted by the same 
investigators for nitrogen retention (40 to 57%) 
upon intravenous administration in the dogs. A 
comparison of results based upon urinary and fecal 
nitrogen excretion compared with results based 
upon urinary nitrogen excretion alone are also 
presented. 


Utilization of injected carotene by vitamin A- 
deficient rats. J. G. Brert anp R. P. SANDMAN 
(introduced by W. H. Grirrita). Dept. of Bio- 
chemistry and Nutrition, Univ. of Texas Med. 
Branch, Galveston. 

Tomarelli et al. (Proc. Soc. Exper. Biol. & Med. 
63: 108, 1946) were the first to show that carotene 
dispersed in aqueous solution by Tween 80 was 
well utilized by rats when injected. The present 
study was undertaken to determine the minimum 
amount of carotene, in aqueous solution, which 
when injected would cure vitamin A deficiency 


and permit growth in rats. Male, weanling rats 
were placed on a purified, vitamin A-free diet. 
After 16 days the animals ceased to gain. On the 
20th day they were evenly grouped on a weight 
basis. Purified B-carotene was dissolved in water 
with the aid of 1% chloroform and 20% Tween 40; 
a-tocopherol was added so that the supplement, 
in 0.1 ml., would contain 0.3 mg. of the antioxi- 
dant. The supplements were given daily for 16 
days. The dosage and average daily weight gain 
per rat were: group J, 4.9 ug. intramuscularly, 3.9 
gm.; group II, 10 wg. intramuscularly, 4.1 gm.; 
group III, 0.8 ug. orally, 1.9 gm.; group IV, 18. 
ug. orally, 3.9 gm. A fifth group, given a daily in- 
jection of 16 wg. carotene in cottonseed oil, lost an 
average of 0.8 gm. daily per rat for the same pe- 
riod. 


Growth of rats fed heated or raw soybean oil meal 
supplemented with commercial trypsin. Ray- 
MOND BorcHeERs (introduced by C. P. Bera). 
Dept. of Agricultural Chemistry, Univ. of Ne- 
braska, Lincoln. 

Rats fed a 25% soybean oil meal ration (supple- 
mented with methionine, salts and vitamins) 
gained 3.2 gm/day when the soybean oil meal was 
properly heated and 2.4 gm/day when the soybean 
oil meal was raw. When the ration was further sup- 
plemented with casein, whole liver, yeast, APF 
materials, etc., growth was enhanced by some of 
these but the respective growth difference between 
the heated and raw soybean oil meal rations per- 
sisted. When supplemented with commercial tryp- 
sin, growth was 3.4 gm/day on both heated and 
raw soybean oil meal rations. Fractionation of the 
commercial trypsin has established that the factor 
or factors which increase growth on raw soybea 
oil meal rations have no proteolytic activity. 


Effect of adrenocorticotrophic hormone on amino 
acid content of blood and urine in normal indi- 
viduals and patients with rheumatoid arthritis. 
A. L. Borpen,* E. B. Wauirarr,* E. C. 
Broprz,* W. P. Hotsroox,* D. F. Hrut,* C. A. 
L. Steruens, Jr.,* R. B. Jounson* anv A. R. 
Kemmerer. Southwestern Clinic and Research 
Inst. and the Dept. of Nutrition, Univ. of Arizona, 
Tucson. 
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Healthy university students were studied during 
the administration of ACTH for 7 days (40 mg. 
daily). They were kept on a controlled diet of 
adequate protein intake. During the period of 
study five 24-hour urine samples were collected 
on each individual. Tungstic acid filtrates were 
prepared from blood samples before and on the 
3rd, 5th and 7th day of treatment. Patients with 
rheumatoid arthritis were metabolically con- 
trolled in hospitals and similarly treated. Micro- 
biological assays for the amino acids reported were 
run on both the urine samples and the plasma fil- 
trates. The results from the patients with rheuma- 
toid arthritis show increased urinary excretion and 
slightly elevated plasma levels for some of the 
amino acids assayed. The changes in amino acids 
are strikingly less in the group of normal indi- 
viduals although they follow the same general 
trend. Interestingly enough at the time the rheu- 
matoid arthritis patients exhibited the changes in 
amino acid excretion there was a concomitant 
clinical response. The normal individuals did not 
experience the extreme sense of well-being, in- 
creased energy, and general stimulation so char- 
acteristically observed in rheumatoid arthritis 
patients similarly treated. The data here pre- 
sented provide additional evidence of a eorrela- 
tion between the remission of rheumatoid arthritis 


produced by ACTH and amino acid metabolism , 


Reactions of European and Indian cattle to wide 
temperature changes. Samuet Bropy, A. C. 
RaGspDALE,* H. H. Kirsier,* C. R. Biincoz,* 
H. J. Taompson* anp D.M. WorsTELL.* Dept. 
of Dairy Husbandry, Univ. of Missouri Agricul- 
tural Experiment Station, and U. S. Dept. of 
Agriculture, Columbia. 

Slides will illustrate the results obtained during 
1948-50 on the effects of slowly rising and declin- 
ing temperatures on large and small, lactating and 
dry, European and Indian (tropical) cows, and 
also on yearling heifers. Details are given in 
Univ. Missouri Agr. Exper. Sta. Res. Bull. 425, 
433, 435, 486, 449, 450, 451, 460, 461, 464, and others 
in preparation. On plotting various reactions 
against rising environmental temperature, most 
curves showed sudden changes in slope at about 
75°F. in European and about 90°F. in Indian cows. 
The decline in feed consumption at these tempera- 
tures presumably depressed the milk production, 
heat production, pulse rate, alkaline reserve 
(starvation acidosis), blood cholesterol and body 
weight. There were simultaneous increases in rec- 
tal temperature, respiration rate and blood crea- 
tinine. The increase in evaporative cooling began 
at lower temperatures. Indian cows lagged behind 
European cows by about 15°F. in all slope changes; 
but at environmental temperature 105°F., when 
the body-surface temperature also reached 105°F., 
and the rectal temperature reached 106-108°F., the 
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curves of the Indian and European cows virtually 
coincided. The lag in critical temperature of the 
Indian cows is apparently associated with their 
greater heat-dissipating surface area per unit 
weight and nature of skin and hair. Less difference 
was observed between the European and Indian 
yearling heifers. The effects of lowering tempera- 
ture to 0°F. were relatively slight. 


Serum iron and hemoglobin values of 276 healthy 
women. MariLyN CHALOUPKA* AND Rota M. 
LEvERTON. Human Nutrition Lab., Agricultural 
Experiment Station, Lincoln, Nebr. 

Serum iron and hemoglobin values were deter- 
mined on fasting venous blood of 276 healthy 
women who ranged in age from 17 to 86 years, 
were eating self-chosen diets, and were above 
average in socio-economic status. Serum iron was 
measured using the reagent ortho-phenanthroline, 
and hemoglobin was converted to oxyhemoglobin 
and measured photoelectrically. The serum iron 
and hemoglobin values were sorted into groups ac- 
cording to the age of the subjects. There were 52 
women between the ages of 17 and 25 years; 35 
between 30 and 40 years; 63 between 40 and 50 
years; 64 between 50 and 60; 32 between 60 and 
70; 22 between 70 and 80; and 8 between 80 and 86. 
The mean serum iron value for each age group 
mentioned above was 125, 119, 113, 122, 110, 95 
and 93 ug. % respectively. Analysis of variance 
indicated that a significant difference existed be- 
tween the mean serum iron levels of the different 
age groups (F = 3.56). The regression of serum 
iron on age was —0.370 which was statistically 
significant at the 1% level. The mean hemoglobin 
value for the women was 13.1 gm. %. Analysis of 
variance showed no significant difference among 
the mean hemoglobin values of the different age 
groups. No correlation was found between the 
serum iron and the hemoglobin values. 


Corticosteroid determination with blue tetra- 
zolium BT. Curapao CHEN AND Howarp E. 
TEWELL, JR. (introduced by F. C. Bina). Dept. 
of Exptl. Medicine, Northwestern Univ. Med. 
School, Chicago, Til. 

Alpha: beta unsaturated-3-ketones of steroids 
other than corticosteroids were found to cause 
reduction of phosphomolybdic acid (see below). 
3,3’-Dianisole bis-4,4’(3,5-diphenyl) tetrazolium 
chloride (blue tetrazolium BT) and alkaline 
copper were little affected by such ketones. Of the 
steroids tested, only corticosteroids with the pri- 
mary alpha-ketol side chain caused a significant 
reduction of the blue tetrazolium BT. Procedure: 
To 1 ml. of methanol solutionof steroid or meth- 
anol extract of urine, 1 ml. of 1 N NaOH in 80% 
methanol and 1 ml. of 1% blue tetrazolium BT in 
methanol are added. The solution is light shielded 
and kept at 25°C. Twenty minutes later the reac- 
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tion is stopped by 1 ml. of acid pyridine. Three ml. 
of methanol are added and the color read at 515 
mu with the Evelyn Colorimeter. A reagent blank 
is prepared from steroid-free methanol. For 
colored urinary extracts an additional blank is 
employed identical to the reagent blank except 
that 1 ml. of extract is added after the pyridine. 
The standard curve, utilizing desoxycorticoster- 
one, follows Beer’s law between 5 and 50 gamma 
per ml. and is reproducible over a wider range. 
The color is stable and the reagents are simple to 
prepare. 
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Effect of basal diets on the response of rats to 
certain dietary non-ionic surface active agents. 
B. F. Cuow, C. T. Line,* L. Barrows* anp 
J.M Burnert.* Dept. of Biochemistry, School 
of Hygiene and Public Health, and the Dept. of 
Pathology, Johns Hopkins Med. School, Balti- 
more, Md. 

Sorbitan monostearate (Span 60), Polyoxyeth- 
ylene sorbitan monostearate (Tween 60) and 
Polyoxyethylene monostearate (Myrj 52) were 
fed for 10 weeks to groups of 12 male and female 
weanling rats as 5% and 15% of a soybean meal 
diet (A): soybean meal 62%, sucrose 29.5%, corn 
oil 4.5%, and salt 4%, and the usual vitamin mix- 
ture. A similar group of rats was fed 5% Tween 
60 in basal casein ration (B): casein 22%, sucrose 
69%, corn oil 5%, salt IV 4%. Control groups were 
fed the two basal rations without the emulsifier. 
The addition of 5% Tween 60 to B caused diarrhea 
and a slight retardation of growth. No such effects 
followed the addition of any of the 3 emulsifiers to 
A either at 5% or 15% levels. Similarly, rats 1 
year or older in groups of 12 each were fed A or B 
with and without the addition of 5% Tween 60. 
Throughout the 10 weeks of observation, the ani- 
mals receiving the test substance in soybean meal 
did not. develop diarrhea or lose weight, whereas 
those receiving emulsifier in the basal casein diet 
developed diarrhea. The results demonstrate that 
the emulsifiers tested can be fed to growing or 
aging rats at 5% or 15% levels in a normal diet 
without any clinical manifestation of toxicity 
throughout the experimental period. The gross 
and microscopical examination of these animals 
are also reported. 


Amino acid requirements for the maintenance of 
nitrogen equilibrium in the rat. HELEN CLarRK,* 
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PeaRL SwANSON AND §. P. Yana.* Jowa State 

College, Ames. 

Nitrogen equilibrium ensues when a complete 
ration containing 4% of lactalbumin is fed to the 
normal adult rat. When the nitrogen content of the 
dietary mixture is limited quantitat‘vely to only 
the essential amino acids provided by the lactalbu- 
min in this diet, destruction of body tissue occurs 
as indicated by a marked negative nitrogen bal- 
ance. When the nitrogen content of this latter 
ration is made isonitrogenous with the lactalbu- 
min diet by the addition of the nonessential acids 
occurring therein, equilibrium is restored imme- 
diately. Furthermore, a linear relation exists be- 
tween the quantity of nitrogen retained and the 
quantity of nonessential nitrogen added to the 
mixture of essential acids simu!ating lactalbumin, 
equilibrium being attained when 21 mg. of non- 
essential nitrogen/100 sq. cm. of body surface/day 
is fed. The nitrogen supplied by this mixture of 
nonessentia acids is not replaceable by an equiva- 
lent amount of essential amino acid nitrogen or of 
glutamic acid nitrogen. When the single acid sup- 
plements the essential nitrogen in the ration, the 
animals pass into acute negative ba'ance. The 
omission of cystine from the mixture of nonessen- 
tial acids results in catabolism of tissue. Its nitrog- 
enous replacement with methionine permits equi- 
librium. Similarly, phenylalanine may replace 
tyrosine. Interestingly, the simultaneous isonitrog- 
enous replacement of cystine and tyrosine with 
methionine and phenylalanine, respectively, in- 
duces marked positive balance. It is significant 
that nonessential nitrogen in the form of a single 
amino acid (glutamic) can supplement satisfac- 
torily the mixture of essential nitrogen when it is 
modified thus. 


Ascorbic acid and cholesterol studies in the rat 
during food restriction and subsequent protein 
rehabilitation. RurH Clayton AND EsTHER DA 
Costa (introduced by Cart J. Koruny). U. S. 
Army, Med. Nutrition Lab., Chicago, Ill. 

The average ascorbic acid of the adrenal of 184 
male rats fed either a control, low ca'orie, high 
(60%) protein or modified carrot (2% protein) 
diet for 5 to 10 weeks was 0.23, 0.24, 0.21 and 0.21 
mg/100 mg. of tissue and the average ascorbic 
acid of the whole blood was 0.9, 1.1, 1.5 and 0.7 
mg/100 ml., respectively. Restricted animals were 
rehabilitated during 3, 2, 3, 7, 35 and 70 days. 
After 2 or 3 days following 5 weeks of dietary re- 
striction the ascorbic acid of the adrenal was one- 
third of the control value and blood ascorbic acid 
was increased almost three times. Average total 
adrenal cholesterol values of 3.1, 2.6, 4.4 and 4.3 
mg/100 mg. of tissue and total serum cholesterol 
values of 55.2, 57.7, 63.7 and 65.0 mg/100 ml. were 
found in rats fed the control, high protein, low 
calorie and the carrot diet. After one week of re- 
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habilitation following 5 weeks on the carrot diet, 
total adrenal cholesterol was reduced to one half 
of the control while the total serum cholesterol was 
increased 30%. The reduction in adrenal ascorbic 
acid and cholesterol and the corresponding in- 
crease in blood ascorbic acid and serum cholesterol 
indicate the significance of observed changes in 
adrenal size during dietary restriction and re- 
habilitation. 


Occurrence of dermatitis in rats fed diets contain- 
ing lactose as the sole carbohydrate. R. A. 
Couuins,* M. ScHREIBER* AND C. A. ELVEHJEM. 
Dept. of Biochemistry, Univ. of Wisconsin, 
Madison. , 

During studies on the nutritive value of goat’s 
milk, cow’s milk and purified lactose diets a scaly 
dermatitis was observed upon the fore and hind 
paws of the white rat. The maximum degree of 
dermatitis appeared when weanling rats were fed 
the milk or the lactose diets for 2 weeks. After this 
time the dermatitis spontaneously improved. 
Diets of goat’s milk and cow’s milk produced the 
scaly paw condition in the fall, winter and spring, 
but during the summer these milk diets failed to 
produce a severe dermatitis. Purified lactose diets 
containing 28% corn oil or 28% cocoanut oil pro- 
duced a more severe dermatitis than did diets 
containing butterfat or lard. A study using various 
carbohydrates in the 28% corn oil diet demon- 
strated that only lactose produced the characteris- 
tic dermatitis and that sucrose, dextrin and a 
glucose-galactose mixture were without effect. The 
supplementation of 1 to 2 grams of fresh beef liver 
per rat per day both prevented and rapidly cured 
the dermatitis. The withdrawal of the active liver 
supplement from milk diets allowed the dermatitis 
to appear within 5 days, thus the anti-dermatitis 
principle of beef liver is not stored by the rat to 
any appreciable extent. Supplementation of all 
known water soluble and fat soluble vitamins, 
ethyl linoleate, purified liver extracts, strepto- 
mycin, glutathione or amino acids had no definite 
curative activity. 


Effect of penicillin on growth, egg production and 
hatchability. J. R. Coucu, J. F. Euam* ano L. L. 
Gee.* Texas Agricultural Experiment Station, 
College Station, Texas. 

The first group of 21 depleted crossbred chicks 
(N.H. X S.C.W.) was fed a basal ration composed 
of 60% ground yellow corn, 35% soybean oil meal, 
2% bone meal and 13% oyster shell plus manganese 
su'phate, riboflavin, calcium pantothenate, and an 
A and D supplement. The 2nd group was injected 
w th Bie (2 ug/chick/week), the 3rd fed penicillin 
(33 mg/kg.) and the 4th group was injected with 
Bi, and fed penicillin. Weekly bacterial counts 
were made on fecal samples by standard bacteri- 
logical techniques. Females from the unsupple- 
mented group were given weekly intravenous 
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injections of penicillin (2 ug.) after the 14th week. 
The weight of the birds was increased by feeding 
penicillin. Females fed penicillin and injected with 
Bie were heaviest at 20 weeks of age. Injection of 
penicillin intravenously produced females that 
weighed about the same as those given Bi: at 
20 weeks. The percentage egg production for 
groups I, II, III and IV for the first 2} months of 
the laying period was 29, 38, 22 and 50 respectively. 
Hatchability of eggs collected from pullets in- 
jected with penicillin and from groups II, III 
and IV was 0%, 71%, 44% and 79% respectively. 
Fecal bacterial counts revealed that the feeding of 
penicillin increased the total count, the Entero- 
cocci, the yeasts and the penicillin resistant bac- 
teria. The intravenous injection of penicillin pro- 
duced a change in the microflora similar to that 
described above. 


Evidence of two unidentified factors required by 
the chick. W. W. Cravens, H. W. Bruins,* M. 
L. SunpE* anv E. E. SNELL. Depts. of Poultry 
Husbandry and Biochemistry, Univ. of Wisconsin, 
Madison. 

A preliminary report (Poultry Sci. 29: 627, 1950) 
showed that a purified diet containing an isolated 
soybean protein would not support chick growth 
and livability though the diet was complete in the 
known dietary essentials. Some supplements, no- 
tably wheat bran, gave fair results. Further studies 
have given clear evidence that at least two factors 
are involved. If 10 or 20% bran is added good 
livability will obtain but growth will not exceed 
180 grams at 3 weeks. However, if 10% Torula 
yeast is fed in addition to 10% bran, growth of 225 
grams is observed, while feeding yeast alone re- 
sults in high or complete mortality. This indicates 
the presence of two factors since yeast alone (10%) 
is not equivalent to 10% bran but when combined 


with bran it stimulates growth more than an ad- 


ditional 10% of bran. Chick assays for the ‘bran 
factor’ and the ‘Torula yeast factor’ have been 
designed. The bran factor is found in many plant 
materials. Other good sources of the yeast factor 
have not been found. Animal products tested are 
not good sources of either factor. A deficiency of 
either factor results in high mortality at about 2 
weeks. No specific deficiency syndromes have been 
observed. A severe loss of weight usually occurs 
before death. Stability of the factors -has been 
studied and are reported. Data relating to the 
effect of carbohydrate and antibiotics are also 
d'scussed. 


Serum cholinesterase of male albino rat during 
food restriction and ‘subsequent protein re- 
habilitation. EstHeR pa Costa AND RutH Curay- 
TON (introduced by Cart J. Koenn). U. S. 
Army, Med. Nutrition Lab., Chicago, Iil. 

Serum chol nesterase act vity was measured in 

182 male albino rats after 5, 10 or 20 weeks on a 
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control, high protein (60%), low calorie or modi- 
fied carrot (2% protein) diet by a decrease in pH 
per hour (ApH/hr.). The average Apu/hr. for rats 
on the control, high protein, low calorie or the 
modified carrot diet was 0.235, 0.259, 0.254 and 
and 0.191, respectively. After 5 and 10 weeks on 
either the low calorie or modified carrot diet rats 
were rehabilitated on either a high protein diet 
ad libitum or. with By: (2.5 ug/rat) or 11 gm/rat/ 
day. Serum cholinesterase was determined after 
2, 2,3, 7, 35 and 70 days of rehabilitation. After 18 
hours of rehabilitation with the high protein diet 
ad libitum following 5 weeks on the low calorie 
diet a A pu/hr. of 0.375 was found and after 10 
weeks, 0.325. After 1 week of rehabilitation with 
a high protein diet ad libitum and with B:: follow- 
ing 10 weeks on the modified carrot diet an average 
A px/hr. of 0.328 and 0.334 respectively was found, 
otherwise the trend was toward the control level. 
Since changes in serum cholinesterase activity and 
body weight usually parallel each other, this test 
may serve as an estimate of the nutritive state of 
an animal. 


Effect of vitamin C on pantothenic acid-deficient 
rats. Froyp S. Darr. Natl. Inst. of Arthritis 
and Metabolic Diseases, Natl. Insts. of Health, 
Bethesda, Md. 

It is well known that weanling rats maintained 
on a purified diet deficient in pantothenic acid 
show growth failure and develop such deficiency 
signs as achromotrichia and porphyrin-staining of 
the fur and whiskers. They succumb, often within 
a few weeks, and usually with some degree of 
adrenal pathology. If, however, the pantothenic 
acid-deficient diet given the weanling animals 
contains vitamin C at a level of 2%, the develop- 
ment of the deficiency syndrome in most animals 
(in tests to date) is at the least greatly delayed or 
modified. The effect on growth is striking. There 
appears also to be an effect on pcrphyrin accumu- 
lation on the fur and whiskers. The average length 
of life of the animals is greatly increased. Histo- 
logical examination of the adrenals has not as yet 
been made and studies of achromotrichia are still 
incomplete. 


Uptake of radioactive vitamin B,. by bacteria in 
single and mixed cultures. R. L. Davis,* L. L. 
LayTon* aND Bacon F. Cuow. Dept. of Bio- 
chemistry, School of Hygiene and Public Health, 
Johns Hopkins Univ., Baltimore, Md. 

In view of the lack of agreement as to the role 
of the intestinal flora with respect to various nu- 
trients in the gut, an in vitro study of vitamin By. 
metabolism of certain bacteria is being made. 
Culture media containing vitamin B,. labeled 
with Co® were inoculated with various types of 
bacteria. After incubation, the resultant bacterial 
cultures were centrifuged; the washed cells and 
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media were assayed for radioactive Co as CoSO, 
and CoS respectively, using a Geiger-Miiller 
counter. Aliquot samples of media (80 ml.) con- 
taining 4 mu vitamin B,.2 with total activity of 60 
cpm were inoculated with L. leishmannit, E. coli, 

S. lactis R and L. arabinosus. After 45 hours’ in- 

cubation, the cells were separated, washed and 
assayed for radioactivity. It was found that about 
one-half of the added activity was present in the 
first 3 organisms mentioned above and a negligible 
amount in the last one. Competitive systems of 

bacteria were also studied; the types of organisms 
cultured were separated by cellophane membranes 

through which vitamin B,2 was diffusible. In one 

such system in which L. leitshmannii and L. arabi- 

nosus were separated by cellophane and 6 mu 
labeled vitamin B;:2 included in the media, subse- 

quent assay for radioactivity of the grown cells 

and media demonstrated that L. leitshmannii ab- 

sorbed the same proportion of this activity as when 

cultured alone. Data on the behavior of other com- 

petitive bacterial systems for radioactive vitamin — 
Biz are also presented as well as methods for the 

isolation of Co®. 


Retention of nitrogen by 13-year-old girls on two 
levels of intake. GLiapys Dersy,* DoRetTTa 
ScHLAPHOFF* AND FrRancEs A. Jounston. N.Y. 
State College of Home Economics, Cornell Univ., 
Ithaca. 

Six girls, 13 years of age, were fed a controlled 
diet for 9 weeks. The first week was an adjustment 
period. During the first experimental period of 4 
weeks the mean daily intake was 76.3 gm. of pro- 
tein or 8.245 gm. of nitrogen per square meter of 
surface area and the daily mean energy content of 
the diet was 2690 calories. On this intake the mean 
daily amount of nitrogen retained was 1.452 gm. 
or 0.981 gm. of nitrogen per square meter. During 
the second 4-week period the intake was raised to 
87.4 gm. of protein or 9.318 gm. of nitrogen per 
square meter and 2880 calories. On this diet the 
mean daily amount of nitrogen retained was 2.174 
gm. or 1.449 gm. of nitrogen per square meter. 


Acute vitamin E deficiency in the monkey. JAMES 
S. Dinnine,* Liuoyp D. SeaGcer anp Paut L. 
Day. Dept. of Biochemistry and Physiology and 
Pharmacology, Univ. of Arkansas School of Medi- 
cine, Little Rock. 

The syndrome of acute vitamin E deficiency in 
monkeys is characterized by creatinuria, elevated 
allantoin excretion, muscular dystrophy and leu- 
cocytosis. Allantoin excretion was elevated more 
than 6-fold during the deficiency state. Urinary 
creatine reached values as high as 120 mg. daily/ 
kg. body weight. The leucocytosis was due pri- 
marily to elevation in number of granulocytes. All 
these symptoms responded to therapy with syn- 
thetic alpha tocopherol acetate. Electrocardio- 
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graphic tracings indicated cardiac involvement in 
a monkey showing irreversible deficiency but no 
appreciable changes in a monkey in which the 
signs of deficiency were reversible. 


Effect of storage on tissue tocopherols. Mer Yu 
Dsu,* Luoyp J. Fryer, Jr.* anp Karu E. 
Mason. Dept. of Anatomy, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, 
N.Y. 

Autoxidation of fats and development of off- 
flavors are known to occur in tissues and foodstuffs 
subjected to prolonged storage at low temvera- 
ture. Furthermore, in the quantitative analysis of 
tissue tocopherol it is necessary to know what 
losses of tocopherol are incurred during storage of 
the sample. Using the method of ‘dry’ homogeniza- 
tion described by Quaife and Dju (J. Biol. Chem. 
180: 263, 1949), samples of human liver and adipose 
tissue were prepared and analyzed in duplicate 
immediately and periodically during 20 weeks of 
storage at —20°C. The extracted fat was charac- 
terized as to iodine value and peroxide value 
before and after molecular distillation. Ten weeks 
of storage produced no change in the tocopherol 
content of liver but after 20 weeks the determined 
tocopherol was 87.5% of the original concentra- 
tion (0.128 mg/gm. fat). The tocophero! content 
of adipose tissue was significantly lowered by the 
4th week of storage (78.0%) and by the 10th and 
20th weeks of storage was 61.2% and 53.7% of the 
original concentration (0.054 mg/gm. fat). Mean 
iodine values of the liver and adipose tissue fat 
were 94.7 and 69.3, respectively, with storage and 
molecular distillation producing no significant 
change. It is apparent that tissue which is rich in 
fat and tocopherol, but probably deficient in other 
biological antioxidants, shows an early decrease 
in tocopherol content during low-temperature 
storage. (Supported by a grant from the National 
Vitamin Foundation, Inc.) 


Utilization of d-biotinol by the rat and human. 
L. Drexter,* J. ScHEINER,* E. pE Ritrer* 
AND 8. H. Rusin. Nutrition Labs., Hoffmann- 
La Roche Inc., Nutley, N. J. 

D-biotinol, the alcohol analog of d-biotin, is as 
effective as the latter in curing rats of a biotin 
deficiency induced by feeding egg white. The bio- 
tinol is converted to biotin and excreted as such 
in the urine. After oral administration to rats at 
physiological levels of 10 to 50 ug., the urinary ex- 
cretion is equivalent to about one-third of the 
dose of either biotin or biotinol. Similarly, after 
intramuscular injection of comparable amounts, 
the percentage excretion in the rat urine repre- 
sents about 40% of the dose of both compounds. 
Increasing the oral dose to therapeutic levels of 
3.4 to 10 mg. results in a significantly greater 
urinary output of biotin after biotinol than after 
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biotin. Most of this difference—which is not ob- 
served after intramuscular dosage—may be ac- 
counted for on the basis of greatly increased fecal 
excretion of biotin after dosage of biotin as com- 
pared to biotinol. Urinary excretion tests in a 
33-month-old child indicate that biotinol is con- 
verted to biotin in the human after either oral or 
intramuscular administration. The limited nature 
of the data and the fluctuations in excretion levels 
in the human preclude the establishment of a pre- 
cise index of relative utilization of biotin and 
biotinol, but the excretion levels are similar for 
both compounds. Biotinol is inactive for Lacto- 
bacillus arabinosus, Lactobacillus casei, and Sac- 
charomyces cerevisiae, the microorganisms com- 
monly used for biotin assay.- 


Possible relation between flavonoids and adrenal 
cortex activity. WALTER H. Eppy aNnp Boris 
Soxo.orr.* Southern Bio-Research Lab., Florida 
Southern College, Lakeland. 

There are no data on the distribution of flavon- 
oids in mammalian tissue. It therefore seemed de. 
sirable to investigate the distribution of flavonoids 
in the adrenal gland and spleen and their possible 
relation to the activity of the adrenal gland. Our 
investigation shows that the adrenal gland con- 
tains significant amounts of at least two flavon- 
oids, one with absorption peak at 450 mu and the 
other at 400 my (borocitrate reaction). The spleen 
contains at least one of these compounds. Adminis- 
tration of a flavonoid compound to adrenalecto- 
mized rats prolonged the life cycle. In this series, 
British breed of rats of 15l-gram average weight 
were adrenalectomized. At the end of 2 weeks 22 
rats developed symptoms of adrenal insufficiency. 
One group of 12 rats was given 5 mg/100-gm. wt. 
daily of a flavonoid compound. This group sur- 
vived 56 days (average) against the control rats 
(10) which survived 28 days (average). In the next 
series of experiments, August rat carcinoma 175-G 
was used. Two extra adrenals were grafted to each 
of 12 rats two days before the transplantation of 
carcinoma 175-G. These rats were given injections 
of 10 mg/100 gm. wt. of flavonoid compound daily 
for 15 days. There was significant inhibition of 
tumor growth. The average size of tumor at the 
end of three weeks was 2.5 cm’ as against 8.6 
cm? in the control group with two extra adrenal 
glands but not receiving the flavonoid compound. 
The graft of adrenal gland by itself produced no 
apparent effect on tumor growth. The flavonoid 
compound by itself inhibited but slightly the 
growth. 


Neopyrithiamine—a thiamine antagonist. GLapys 
A. EMERSON AND DorotueEa Casey.* Merck Inst. 
for Therapeutic Research, Rahway, N. J. 

Wilson and Harris reported the synthesis and 
chemical properties of neopyrithiamine (J. Am. 
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Chem. Soc. 71: 2231, 1949), a compound which has 
the structure originally assigned to pyrithiamine. 
Eusebi and Cerecedo (Science 110: 162, 1949) found 
that neopyrithiamine was a more effective an- 
tagonist of thiamine for the mouse than was 
oxythiamine. The index of inhibition (inhibitor/ 
vitamin) was not established. Neopyrithiamine 
has been found to be approximately 8 times more 
effective as an antagonist for thiamine than pyri- 
thiamine which was reported by Woolley (J. Biol. 
Chem. 149: 285, 1943) to have an index of inhibi- 
tion of 40:1. A low intake of neopyrithiamine 
(5y/day) hastened the onset of thiamine de- 
ficiency in rats conditioned by partial depletion of 
their stores of thiamine. Concomitant administra- 
tion of 5y thiamine daily did not completely 
reverse this antithiamine effect. Complete neu- 
tralization occurred at this level of thiamine 
intake when the index of inhibition was of the 
order of 5:1. This ratio was only slightly changed 
by increasing the thiamine intake stepwise to 507 
daily. The index of inhibition in animals receiving 
from weaning very high intakes of thiamine (7.5y/ 
gm. of ration), either admixed with a purified 
diet or as contained in a natural food ration, was 
approximately 25:1. 


Nutritional edema in rats fed diets low in choline 
and protein. R. W. Encrext anv H. D. 
ALEXANDER.* Dept. of Animal Husbandry and 
Nutrition, Alabama Polytechnic Inst., Auburn, 
Ala. 

Diets were devised that produced severe nu- 
tritional edema, characterized by hydrothorax, 
ascites and extensive subcutaneous fluid deposits 
over the body surface in rats. This dietary de- 
ficiency was produced by gradually reducing the 
dietary protein constituents, waterextracted casein 
and alcohol-extracted peanut meal. The protein 
concentration was reduced 10% every 2 weeks, 
beginning with the 3rd, 5th, 7th and 9th weeks 
until the protein level of the diet had been re- 
duced from an original 18% to a final 7%. The 
dietary choline concentration, initially 0.1%, was 
gradually reduced to zero by the end of the 4th 
week. The nutritional edema was also produced by 
feeding diets containing only 7% protein and no 
choline from weaning. Under these conditions 
the body weights remained nearly constant and 
only an occasional animal died with acute choline- 
deficiency kidney hemorrhage. When the latter 
diets were used weanling rats developed severe 
edema in from 60 to 120 days whereas when the 
high-protein diet was fed initially 150 to 200 days 
were required to produce edema. The edema was 
accompanied by low blood hemoglobin concentra- 
tions, ranging from 3.0 to 7.0 gm/100 ml. of blood. 
Abnormal liver conditions were also noted ranging 
from severe fatty infiltration to varying stages of 
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fibrosis and nodular cirrhosis. Supplementing 
these diets with choline at a level of 2 gm/kg. of 
diet prevented the development of edema, anemia 
and liver damage. 


Fat deposition in liver and carcass of the mouse. 
Pau F. Fenton aNnp JEANNE 8S. MERSHON,* 
Dept. of Biology, Brown Univ., Providence, R. I. 
The effect of varying the fat content of the diet 

on the rates of weight gain of 4 highly inbred 

strains of mice was investigated. The purified 
diets employed were complete (as far as our knowl- 
edge of the nutritional requirements of the mouse 
permits) and contained 5, 15, 25 or 47.5% fat. 
Mice of the A and C3H strains showed greater 
weight gains when fed the higher fat diets. Much 
of this increase in weight gain was due to greater 
fat deposition. As much as 38% total body fat has 
been found by analysis. On the other hand mice of 
the C57 and I strains showed the same weight gains 
regardless of the dietary fat content. It has been 
noted in several laboratories that mice carrying 
the yellow gene will, after continued inbreeding, 
no longer show their original tendency to obesity. 
Feeding a high fat, purified diet resulted in sig- 
nificantly greater weight gains of yellow mice as 
compared with their non-yellow litter mates. It 
has been noted in previous studies that mice main- 
tained for several months on presumably com- 
plete purified diets developed fatty livers. With 


* the use of A and C3H strain mice fed suitable 


rations it has been possible to induce fatty liver 
in every case examined. Addition of liver powder 
to the diet considerably reduced the liver fat. 
Vitamin B12 was ineffective. Fatty livers were not 
seer in mice of these strains when raised on a 
commercial feed. 


Function of nicotinic acid in protein metabolism. 
G. FRAENKEL. Dept. of Entomology, Univ. of 
Illinois, Urbana. 

The nicotinic acid requirements of two insect 
species, T'ribolium confusum and Tenebrio molitor, 
were studied in relation to the protein content of 
their diets. On normal diets, containing 20% pro- 
tein (casein), 8 to 16 wg. nicotinic acid are required 
per gram of the dry diet for optimal growth. No 
growth takes place in the absence of nicotinic acid 
and no amount of additional tryptophane can 
compensate for its lack, showing that the level of 
protein in the diet can have no effect on the supply 
of nicotinic acid. This phenomenon, unique among 
multicellular animals, makes it possible to study 
nicotinic acid requirements in relation to the pro- 
tein content of the diet. It was found that the 
nicotinic acid requirements were roughly doubled 
with a doubling of the amount of casein present. 
For Tribolium, the minimum dose for optimal 
growth was 4 ug/gm. of the dry diet with 5% 
casein, and 64 uwg/gm. with 75% casein. For Tene- 
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brio corresponding figures were 8 ug/gm. with 5% 
casein, and 128 wg/gm. with 50% casein. It has 
been shown that the large requirements at high 
casein levels are due rather to the large propor- 
tion of protein than the small proportions of 
carbohydrates. The suggestion is offered that 
nicotinic acid plays a part in the utilization of 
protein, possibly for energy requirements. 


Comparison of distribution of carotenoid com- 
ponent in tissues of several species. J. Gan- 
GULY* AND H. J. DEVEL, JR. Dept. of Biochemistry 
and Nutrition, Univ. of Southern California, 
Los Angeles. 

The presence of small amounts of 8-carotene 
was demonstrated in the blood, liver, ovary and 
fat of chickens previously on diets containing 6- 
carotene or after oral administration of this carot- 
enoid in spite of the fact that the chicken changes 
carotene to vitamin A in the intestinal wall 
(Cheng et al. J. Nutrition 41: 619, 1950). Traces of 
a-carotene occur after oral feeding while crypto- 
xanthin and zeaxanthin appear in considerable 
amounts in the blood and liver after their adminis- 
tration. Although lutein is the predominant carot- 
enoid in all the tissues of hens on normal diets, 
it was possible to. raise chickens on synthetic 
carotenoid-free diets to maturity. Such birds pro- 
duced eggs which were practically carotenoid- 
free as were their tissues. In the case of the ewe, 
traces of both 6-carotene and lutein occur in the 
liver but not in the corpora lutea, while in the cow 
extremely high levels of 6-carotene were found in 
blood, liver and corpora lutea along with small 
amounts of lutein. Chickens selectively absorb 
carotenols which pass into the egg while the cow 
stores chiefly carotenoids in all tissues with traces 
of lutein. The identity of all compounds was es- 
tablished chromatographically and spectrophoto- 
metrically. (Aided by a grant from the Nutrition 
Foundation.) 


Influence of carbohydrate on in vivo fat metabo- 
lism. R. P. Geyer anv W. R. WavpE .u.* Dept. 
of Nutrition, Harvard School of Public Health, 
Boston, Mass. 

Palmitic acid oxidation by the rat was decreased 
by the prior oral intubation of glucose or sodium 
pyruvate. Carboxyl-labeled palmitic acid or tri- 
palmitin was administered intravenously in the 
form of a highly dispersed emulsion in which olive 
oil was used as the carrier, and phosphatide and 
monostearin were used as stabilizers. Approx- 
imately 50 and 70% of the free acid and triglycer- 
ide were oxidized (C“O»), respectively in 24 hours. 
Prior carbohydrate supplementation decreased 


. the rate of oxidation about one-half, whereas 


fasting increased the rate of oxidation of both 
lipids. Changes in the rate of oxidation were re- 
flected in corresponding changes in the specific 
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activity of the COz and un-oxidized substrate was 
incorporated into tissue neutral fat and phospho- 
lipids. Octanoic and lauric acids were rapidly and 
fairly completely oxidized by the normal rat and 
were little affected by carbohydrate or fasting. 


Niacin depletion and requirement in man. GRAcE 
A. GotpsmiTH, Herspert P. Sarett, U. D. 
REGISTER* AND JANIS GIBBENS.* Nutrition Re- 
search Lab., Tulane Univ. School of Medicine, 
New Orleans, La. 

Wheat or corn diets containing approximately 
250 and 200 mg. of tryptophan and 6 and 5 mg. of 
niacin per day, respectively, were given to 4 adult 
females. Subject 1 received the wheat diet for 3 
months and subjects 2 and 3 the corn diet for 6 
weeks without showing signs suggesting nutri- 
tional deficiency. Later, subject 2 received the 
corn diet for 3 months and the following findings 
developed, in sequence, after the 7th week: pyro- 
sis, changes in the lingual papillae, white patches 
under the tongue, skin infection of the vulva, 
apathy, sore mouth, anorexia, dysphagia, cheilo- 
sis, angular stomatitis, crusting of the elbows, 
erythema of the mucous membranes, depression, 
reduction in hemoglobin and bloody diarrhea. 
Following niacinamide administration, 10 mg. 
three times daily, most of the lesions healed within 
1 week, those of the tongue and elbows within 1 
month. Subject 4 has been receiving the corn diet 
for 4 months and has shown minor tongue changes, 
mild intermittent cheilosis, amenorrhea and thick- 
ened, pigmented skin of the extensor surface of 
the fingers. All subjects remained in nitrogen 
balance, maintained body weight and showed no 
change in basal metabolic rate, glucose tolerance 
or serum protein concentration. After a brief 
period, the urinary excretion of N!-methylnico- 
tinamide decreased to 1 mg. or less per day and no 
6-pyridone of N!-methylnicotinamide was detect- 
able. The findings suggest that the 5 mg. of niacin 
in the corn diet was slightly below the minimal 
requirement of these subjects. 


Iron absorption by women: comparison of three 
ferrous salts. Mary R. Gram* anp Rutu M. 
LevEeRTON. Human Nutrition Lab., Agricultural 
Experiment Station, Lincoln, Nebr. 

The subjects for this study were 83 normal 
women ranging in age from 18 to 42 years and 
living on self-chosen diets. Twenty-seven women 
were given ferrous gluconate, 29 ferrous lactate, 
and 27 ferrous sulfate daily for 4 weeks. The dosage 
of each salt was calculated to supply approxi- 
mately 100 mg. of iron/day. The dietary iron was 
estimated at 10 mg/day. Hemoglobin was deter- 
mined on the 2 consecutive days before medication 
began, weekly during the 4 weeks of medication, 
then weekly for 4 weeks after medication ceased. 
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The trend of the mean hemoglobin values ex- . 
pressed in grams % for each group follows: 


SULFATE 


13.1 


GLUCONATE LACTATE 

Initial 13.4 13.2 

After 2 weeks with medi- 
cation 

After 4 weeks with medi- 
cation 

Four weeks after medi- 


cation 


13.3 13.2 13.2 


13.2 13.3 13.3 


13.4 13.3 13.4 


None of the ferrous salts appreciably affected the 
hemoglobin values. Complete fecal collections 
were made during the 3rd and 4th weeks of medica- 
tion. Feces were analyzed for iron using the rea- 
gent, ortho-phenanthroline. Mean daily iron re- 
tention for subjects given ferrous gluconate was 
8.9 mg., for subjects given ferrous lactate 12.5 
mg., and for subjects given ferrous sulfate 10.6 
mg. Analysis of variance indicates no statistically 
significant difference among these means. 


Effect of 5, 6-dimethylbenzimidazole and related 
compounds on the growth of L. lactis Dorner. 
Davip HENDLIN AND MarGarerT H. Soars (in- 
troduced by Guiapys A. Emerson). Merck & 
Co., Inc., Rahway, N. J. 
5,6-Dimethylbenzimidazole has been reported 

as a degradation product obtained from vitamin 

Bie on acid hydrolysis. The ability of 5,6-dimeth- 

ylbenzimidazole and some related compounds 

to replace vitamin By: in the nutrition of the rat 
has been described. None of these compounds 
possessed vitamin By. activity for Lactobacillus 

lactis Dorner when tested at levels as high as 1 

mg/ml. More than that, the benzimidazole com- 

pounds were found to inhibit markedly the growth 
of L. lactis in the presence of as much as 1 yg/ml. 
of vitamin B,2. The following compounds pos- 

sessed inhibitory properties: 1,2-diamino, 4,5- 

dimethylbenzene, 5-methyl-, 4,5-dimethyl and 

5,6-dimethylbenzimidazole. No inhibition of 

growth was obtained with benzimidazole, 1- 

methyl- ,2-methyl-, 4-methyl-, and 2,5-dimethyl- 

benzimidazole at levels as high as 1 mg/ml. The 
inhibition obtained with 1,2-diamino, 4-5-dimeth- 
ylbenzene was competitively antagonized by 
vitamin B,2 over a narrow range of inhibitor. This 
was not the case with 5,6-dimethylbenzimidazole. 

Higher levels of the substituted diaminobenzene 

produced inhibition which could not be reversed 

by the known B vitamins, purines, pyrimidines, 
nucleosides and nucleotides, singly or in combina- 
tion. 


Large-scale preparation of coenzyme A concen- 
trates. Harvey Hicerns,* R. E. Hanpscuv- 
MACHER,* D. A. Buyske,* L. J. Tepry*, G. C. 
MueE.ier*, V. H. Cueipenin, T. E. Kina* 
AND F. M. Srrone.* Dept. of Biochemistry, 
Univ. of Wisconsin, Madison. 
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A convenient procedure has been developed for 
obtaining large quantities of stable coenzyme A 
concentrates from hog liver. One hundred pounds 
of trimmed livers taken directly from the slaughter 
floor are quickly chilled, coarsely ground, and 
dropped into an equal weight of boiling water. 
Live steam is passed through the mixture until 
the temperature has been maintained at 85-95° for 
5 minutes. The mixture is then chilled with 180 
pounds of crushed ice, filtered, and the clear fil- 
trate adsorbed on 500 gm. of 40-100 mesh Nuchar 
C-190. Elution is best accomplished with aqueous 
alkali at po 9-10. The use of pyridine or acetone 
appears to offer no advantage. Concentration of 
the neutralized eluate to one-half its volume, 
followed by adjustment to pH 2 and addition of 4 
volumes of acetone precipitates the active fraction 
as a pale buff or yellow powder. The procedure re- 
quires about 3 working days. The success of the 
method depends on preventing autolysis and using 
a suitable charcoal. The product contains about 
1-2% of bound pantothenic acid, corresponding to 
4-8% of coenzyme A, and is obtained in a yield of 
10-12 gm. Earlier samples eluted with aqueous 
pyridine were essentially free of cocarboxylase but 
contained considerable amounts of DPN, TPN, 
and probably riboflavin coenzymes. 


Relation of dietary glycine and alanine to calcium 
metabolism. James F. Hoae (introduced by J. 
P. CHANDLER). Dept. of Biological Chemistry, 
University of Michigan, Ann Arbor. 

Previous work with certain bacteria has shown 
that glycine and alanine cause a growth inhibition 
which is fully reversible by calcium salts. Sherman 
and Ragan have reported that increased dietary 
protein will, on a diet previously just sufficient in 
calcium, deplete the body calcium reserves. In- 
vestigation was made to learn if glycine and ala- 
nine are the cause of this effect of protein on calcium 
retention. White rats were fed low calcium diets 
which contained: a) 20% casein, b) 30% casein, 
c) 20% casein and 10% gelatin and d) a combina- 
tion of casein, glycine and alanine which equalled 
c in content of nitrogen, glycine and alanine. The 
experiment was terminated when each animal had 
consumed | kg. of diet (within 60-65 days). Urine 
and feces samples, collected between the 2nd and 
7th days, and the entire animal bodies were an- 
alyzed for their calcium content. Groups b and c 
had equal body calcium levels whereas group a 
was definitely lower and group d was definitely 
higher in total calcium. Thus only total protein 
level and free glycine and alanine affected the 
total calcium retention. As to calcium excretion 
group a had a distinctly lower fecal excretion and 
group d was markedly higher in urinary excretion. 
It has not been possible to show a calcium-de- 
pleting effect of dietary protein but rather the 
opposite effect. 
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Creatine formation in CCl, poisoned rats as influ- 
enced by dietary a-tocopherol, vitamin B,, and 
cystine. E. L. Hove anv J. O. Harpin*. Dept. 
of Animal Husbandry and Nutrition, Alabama 
Polytechnic Inst., Auburn. 

Rats reared on synthetic type diets with 10% 
casein were subjected to weekly sub-lethal CCl, 
injections. Supplements of L-cystine, DL-a-toco- 
pherol acetate and vitamin Bj. in all combina- 
tions were added, or the casein was increased to 
18% with and without tocopherol. The creatin- 
urea associated with the vitamin E deficiency was 
doubled by the CCl, injections among rats on the 
10% casein diet but was not influenced in rats on 
the 18% casein diet, or in rats on the 10% basal 
diet supplemented with cystine. Vitamin By: in- 
creased the creatinurea except in the presence of 
both cystine and vitamin E. Determinations were 
made on the ability of liver slices from rats on the 
various dietaries to synthesize creatine, in vitro, 
from guanidoacetic acid and methionine. Con- 
ditions resulting in high creatinurea such as vita- 
min E deficiency or CCl, toxicity were associated 
with low creatine synthesis by liver slices, except 
when vitamin B,2 was included in the diet. In 
these cases not only was the synthetic activity of 
the liver increased, but methionine was not neces- 
sary in the substrate. The conclusion drawn from 
the results on growth, growth deficit due to CCl, 
creatinurea, tooth color and other criteria is that 
the 10% casein diet is made equal to the 18% 
casein diet by the addition of both cystine and 
vitamin By. In the absence of these factors the 
vitamin E requirement of the rat is increased and 
vitamin E is involved in the synthesis of creatine 
from guanidoacetic acid and labile methyl. 


Effect of pantothenic acid deficiency on skin 
copper. JamMes M. HunpLEy AND Rosert B. 
Ine. Natl. Inst. of Arthritis and Metabolic Dis- 
eases, Natl. Insts. of Health, Bethesda, Md. 
Weanling, Long-Evans black rats fed a purified 

diet adequate in vitamins, except for pantothenic 

acid, developed marked growth restriction and 
gray hair. Skin copper analyses were done in these 
rats, in littermate rats receiving adequate panto- 
thenie acid, and in similar rats on stock diet. 

Eight skin specimens from 4 normal rats subsist- 

ing on Purina Dog Chow (21.5 ug of Cu/gm.) 


showed 31.4 ug. of Cu/gm. (all figures based on dry . 


weight). Eight specimens from 4 rats on the pan- 
tothenic acid supplemented purified diet (14.6 ug. 
of Cu/gm.) showed 38.3 ug. of Cu/gm. In striking 
contrast, 10 skin specimens from 5 gray-haired 
pantothenic acid-deficient rats showed 162.5 ug. 
of Cu/gm. In a subsequent experiment 19 weanling 
rats were fed the pantothenic acid-deficient diet 
until gray hair was well developed (7 weeks). 
They were then divided into 2 groups. One group 
(10 rats) was sacrificed and 208 ug. of Cu/gm. of 
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skin was found. The second group (9 rats) was 
treated with pantothenic acid for 2 weeks. Marked 
gain in body weight and beginning regeneration of 
black hair were noted. Analysis of 15 skin speci- 
mens from these rats showed 39.7 ug. of Cu/gm. 
These findings suggest that pantothenic acid de- 
ficiency may produce gray hair by blocking the 
utilization of Cu in hair growth and melanin 
formation. 


Metabolism of deuteriumated lauric acid. Mera 
R. Jetron*, Henry SHERMAN* AND Rosert 8. 
Harris. Nutritional Biochemistry Labs., Massa- 
chusetis Inst. of Technology, Cambridge. 
Deuteriumated lauric acid (5.02 atom %) was 

prepared by an exchange reaction with heavy 
water, platinum oxide being used as a catalyst, 
and then converted into trilaurin. Trilaurin and 
olive oil were randomly rearranged by treatment 
of the mixture (1:2) with sodium methoxide at 
60°C. for one hour. The resulting fat was fed ad 
libitum to adult male rats at a level of 14% in a 
nutritionally adequate synthetic diet. Groups of 
animals were sacrificed after 0, 7, 14, 28 and 56 
days on the diet, and the fatty acids extracted by 
saponification of the lungs, spleens, testes, kid- 
neys, brains, hearts, livers, carcasses and hides. 
In addition, samples of water were obtained from 
these tissues, as well as from the blood and urine. 
Glycogen was extracted from the livers and car- 
casses. All samples were analyzed for deuterium by 
the ‘falling-drop’ technique. Detectable amounts 
of deuterium appeared in the urine within 24 hours 
after the ingestion of the tagged fat, indicating 
that lauric acid is rapidly metabolized. The deu- 
terium concentration of the water of all tissues in- 
creased slightly with time and was identical for all 
the tissues analyzed. The deuterium content of all 
tissue fatty acids also increased with time, the 
brain fatty acids showing the lowest concentra- 
tion and the heart fatty acids the highest. The 
deuterium content of the liver fatty acids was 
lower than that of the carcass fatty acids, a find- 
ing which is the reverse of our results with iso- 
oleic acids and which indicates a difference in the 
metabolism of lauric and oleic acids. 


Folic acid metabolism in normal male subjects. 
Doris JoHNSON* AND HELEN T. Parsons. Dept. 
of Home Economics, Univ. of Wisconsin, Madi- 
son. 

The urinary excretion levels.of 10 university 
men consuming qualitatively restricted diets and 
supplements of 1, 2 and 5 mg. of pteroylglutamic 
acid were determined microbiologically. On the 
basal diet an average of 3.0 mg. (range 0.9-4.3) of 
folic acid per day was excreted in the urine, an 
average of 0.75% of the calculated intake. Five 
of these subjects ingesting a l-mg. test dose of 
folacin excreted an average of 5.5% (range 3.3- 
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8.3) of the test dose in the urine; 5 ingesting 2 mg. 
excreted an average of 14.5% (range 5.2-20.2); 
3 ingesting 5 mg. excreted an average of 39.2% 
(range 37.5-40.5). These urinary values for the 
Wisconsin men on a 1-mg. dose are only 2.8% 
higher than the average for the 15 Wisconsin young 
women reported last year, but 16.5% below the 
average for 4 men published from another labora- 
tory. On a 2-mg. dose the Wisconsin men were 
28.5% below these other men; at 5 mg. the differ- 
ence is 10% while between the Wisconsin men 
and women the difference is 1%. Determinations 
of the citrovorum factor have been made. Vitamin 
C which has been suggested to influence folacin 
metabolism was adequately included in the diet. 


Vitamin B;., methionine, choline and related sub- 
stances as growth factors for chicks. THomas 
H. Jukes anp E. L. Rosperr Stroxstap. Lederle 
Labs. Div., American Cyanamid Co., Pearl River, 
aS - 

Various commercial soybean fractions were used 
as sources of protein in simplified diets which were 
fed to vitamin B;>2-deficient chicks. Diet 1 had the 
composition glucose (Cerelose) 62.5 gm.; soybean 
protein, 25 gm.; calcium gluconate, 50 gm.; corn 
oil nlus vitamins A, D and E, 3 gm.; bone ash, 2 
gm.; salt mixture, 2 gm.; cystine, 0.3 gm.; dimeth- 
ylaminoethanol HCl, 0.2 gm.; inositol, 0.1 gm.; 
aureomycin HCl, 2 mg.; thiamine, 1 mg.; ribo- 
flavin, 1 mg.; niacinamide, 5 mg.; pyridoxine, 1 
mg.; calcium pantothenate, 5 mg.; vitamin K 
compound, 0.5 mg.; biotin, 0.02 mg. The growth 
response to homocystine in chicks on this basal 
diet was not increased by folic acid but was in- 
creased by vitamin Bi2, betaine or choline. The 
response to homocystine plus choline was in- 
creased by either folic acid or vitamin B,2. The 
response to homocystine plus betaine was less than 
the response to homocystine plus choline in the 
presence of either folic acid, vitamin By» or vita- 
min B;2 plus folic acid. The average growth re- 
sponse to methionine was not increased by the 
further addition of choline; indicating that the 
dimethylaminoethanol content of the basal diet 
supplied the essential portion of the choline mole 
cule and that the growth response to choline in 
the presence of homocystine was due to the func- 
tion of choline in methylating homocystine. Ex- 
periments with other diets indicated that the re- 
sponse to aureomycin was affected by the compo- 
sition of the diet. 


” Growth-promoting activities of antibiotics and 
yeast cultures for chicks and turkey poults. 
F. H. Kratzer, C. R. Grav, Mortimer P. 
Srarr* anp D. M. Reyno.tps*. Divs. of Poultry 
Husbandry and Bacteriology, College of Agricul- 
ture, Univ. of California, Davis and Berkeley. 

The growth response observed when streptomy- 
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cin and other antibiotics are fed to turkey poults 
was studied in relation to the numbers of yeast 
organisms present in the intestinal tract. Poults 
fed streptomycin-containing diets exhibited a 5- 
to 10-fold increase in numbers of intestinal yeast 
organisms over control poults. Cultures of a yeast 
isolated from intestinal contents were fed as sup- 
plements (1% of the diet) to adequate poult and 
chick diets and the growth rates obtained were 
compared with those of birds fed normal diets or 
supplements of antibiotics. One strain of yeasts 
isolated from the intestinal tract of streptomycin- 
fed poults produced a slightly more rapid growth 
than normal diets in some, but not in all, chick and 
poult feeding trials. This slight growth response is 
probably different from that obtained from 
streptomycin feeding. Day-old chicks given access 
for the first 3 days of life to droppings of normal 
or aureomycin-fed month-old chicks grew slower 
than control chicks. Autoclaved droppings pro- 
duced no growth depression. Droppings from birds 
fed aureomycin produced less growth depression 
than droppings from normal birds. Aureomycin 
improved growth of the chicks fed either fresh 
or autoclaved droppings. 


Biological activity of 6,7-diethyl-9-(D-1'-ribityl) 
isoalloxazine (diethyl-riboflavin). J. P. Lam- 
Booy (introduced by E. 8. Nasser). Univ. of 
Rochester, Dept. of Physiology and Vital Eco- 
nomics, Rochester, N. Y. 

As previously reported, diethyl-riboflavin has 
activity which is almost equivalent to that of 
riboflavin for Lactobacillus casei 7469, throughout 
the range of limiting concentrations. It can now be 
reported that the analog also has activity for 
Bacillus lactis acidi, another strain of bacteria 
requiring riboflavin. In spite of the ability of 
diethyl-riboflavin to support growth of these 
micro-organisms no activity has been observed for 
white rats throughout ranges of 3.2 to 129 ug/rat/ 
day or of 8.1 to 32.3 ug/gm. of food. 


Effect of the time factor and calorie level on 
nitrogen utilization of young women. Ruts M. 
LEVERTON, Mary R. Gram* anp MariLyN 
CuHaLoupKa.* Human Nutrition Lab., Agricul- 
tural Experiment Station, Lincoln, Nebr. 
Sixteen young women served as subjects for this 

study. One group of 8 subjects had a daily protein 

intake of 43 gm., and the other group of 8 had 63 

gm., otherwise the dietary control was identical 

for the two groups. The 54 days of the study were 
divided into 3 consecutive 18-day periods with 
calorie intakes of 1800, 2400, and 1800 respectively. 

The last 9 days of each period was a metabolism 

period. In the first and second periods there was 

no animal protein in the noon meal but in the 
third period the total milk intake was redistrib- 
uted so that animal protein in the form of milk 
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was present in the noon meal as well as in the 
morning and evening meals. For both groups, in- 
creasing the caloric intake from 1800 to 2400 Cal. 
had a definite sparing action on nitrogen. The 
group on the lower protein intake had a signifi- 
cantly lower urinary excretion in the third period 
when there was animal protein in every meal than 
in the first period when it was absent in the noon 
meal. The other group showed no difference in 
urinary excretion between the first and third 
periods. It is concluded that omitting animal pro- 
tein from the noon meal adversely affects nitrogen 
metabolism when the daily protein intake is as 
low as 43 gm., but does not affect it when the in- 
take is 63 gm. 


Supplemental value of cystine and methionine for 
low protein (casein) diets. Howarp B. Lewis 
AND Rutu S. Fasans.* Dept. of Biological 
Chemistry, Univ. of Michigan, Ann Arbor. 

The comparative supplemental values of cys- 
tine, methionine, alone and in combination in 
varying proportions, for a low casein diet (7.5%), 
as evidenced by promotion of growth, was studied 
in young male white rats. Since it was desired to 
rule out, so far as possible, the requirement of 
methionine as a source of methyl groups, ade- 
quate amounts of choline chloride and liver extract 
were present in the diets. The relative protein 
efficiencies (increment of weight per gm. of pro- 
tein consumed) over a period of 28 days were 
determined, and the results were analyzed statis- 
tically. The basal casein diet which supplied 27 
mg. cystine and 209 mg. methionine per 100-gm. 
diet did not lead to good growth but was improved 
equally well by supplements of cystine and me- 
thionine (equal sulfur content) or by mixtures of 
these amino acids in varying proportions (1:2, 
1:1, 2:1). The basal diet contained 52 mg.% of 
protein sulfur and the supplemented diets, 185 
mg.%. Greater amounts of cystine and methio- 
nine added to the low casein diet to give organic 
sulfur contents of 229 and 259 mg.% respectively 
did not increase the protein efficiency of the diets. 
It is concluded that in the presence of choline, 
the amounts of the sulfur-containing amino acids 
and particularly of methionine effective in the 
promotion of growth may be much less than have 
been estimated under different experimental con- 
ditions by others. 


/ Effect of aureomycin on growth response of rats to 


various forms of vitamin B;. HELLEN M. LinkKs- 
WILER,* C. A. BAUMANN AND E. E. SNELL. Dept. 
of Biochemistry, Univ. of Wisconsin, Madison. 
In agreement with earlier results, rats fed 
pyridoxal or pyridoxamine incorporated into an 
assay diet for vitamin B, grew less than rats fed 
pyridoxine. The addition of 20y of vitamin B:2/kg. 
of the basal ration did not alter the relative ac- 
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tivities of the three forms of vitamin Bs. Aureo- 
mycin (50 mg/kg.) increased the growth of rats 
fed .25 to .75y of pyridoxine per gram of diet. 
This increase was less marked at h gher levels of 
the vitamin, but was sufficient to cause over-a'l 
errors of 10 to 100% in a bioassay for vitamin Bg. 
Aureomycin caused a marked increase in the 
growth of rats fed pyridoxal or pyridoxamine. In 
the presence of the antibiotic growth due to the 
three forms of vitamin Bs was approximately 
equivalent. Rats fed an assay diet containing 18% 
of casein and 0.4% of methionine showed linear 
growth responses to graded doses of vitamin Bg. 
No preliminary depletion period was necessary. It 
is postulated that aureomycin may act to prevent 
utilization or destruction of the growth-limiting 
nutrient, vitamin Bs, by intestinal microorgan- 
isms, thus increasing the amount available to 
the rat, and that a similar action directed toward 
other known and possibly unknown food factors 
may explain in part the growth-promoting effects 
of antibiotics in crude rations. 


Blood dyscrasias in rats resulting from feeding 
iron salts and their correction by folic acid. 
Ernest G. McDANIEL* AND FtLoyp S. Dart, 
Natl. Institute of Arthritis and Metabolic Dis- 
eases, National Insts. of Health, Bethesda, Md. 
Weanling rats fed a purified diet containing 8% 

of casein and approximately 3% of ferric citrate 
(or an equivalent amount of another iron salt) 
show growth failure and in 4 to 6 weeks develop 
marked granulocytopenia with varying degrees of 
leucopenia. Anemia, also appears but not in all 
animals. Lower levels of iron salts are effective 
but the incidence of blood dyscrasias may be re- 
duced. The blood changes are completely pre- 
vented or corrected by the administration of folic 
acid and partially prevented or delayed by feed- 
ing higher levels of protein or some combinations 
of amino acids. Animals receiving ferric citrate ex- 
crete more nitrogen in the feces than pair-fed 
litter-mates receiving the same diet without iron 
salt. 


“Evidence for an unidentified growth factor for 


chicks and turkeys in products of animal origin. 

James McGinnis, L. R. Bere, Joe R. STERN, 

J. S. Carver (introduced by L. C. Norris). 

Poultry Dept., Washington State College, Pull- 

man. 

Data obtained from feeding trials with chicks 
and turkey poults indicate that products of animal 
origin contain an unidentified factor which stimu- 
lates early growth. In experiments with Broad 
Breasted Bronze poults, two basal diets were used, 
the first containing corn and soybean oil meal, the 
second containing in addition 10% of fish meal. 
Both basal diets contained vitam‘n supplements, 
including Biz. Growth on the second basal, con- 
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taining fish meal, was better than on the first 
which had no fish. The addition of the antibiotics, 
penicillin, terramycin and aureomycin to the first 
basal diet resulted in a moderate increase in 
weight gain, whereas addition of these antibiotics 
to the second basal resulted in a greater increase in 
weight gain. White Leghorn chicks gained more 
when penicillin was added to a soy-fish basal than 
when added to basal without fish. The growth of 
cross-bred chicks fed a corn-soy diet supplemented 
with methionine and B vitamins including Bi: 
was improved by the addition of fish meal, dried 
whey, liver meal and especially by fish solubles. 
Purified casein and additional amino acids were 
ineffective. These responses were also obtained 
when sodium proteinate was fed with corn in the 
basal diet. It is suggested that there exists in 
products of animal origin, particularly fish solu- 
bles, a growth factor which is as yet unidentified. 


Effect of vitamin B,. and folic acid on glycine 
toxicity in the chick. L. J. Macuirn,* C. A. 
DenTon* anv H. R. Brro. Bureau of Animal 
Industry, U. S. Dept. of Agriculture, Beltsville, 
Md. 

Day-old chicks from dams fed a vitamin By 
low ration were placed on diets consisting pri- 
marily of corn and soybean meal for 4 to 6 weeks. 
Glycine was added at levels of 3, 6, and 9%, with 
and without the addition of crystalline vitamin 
Biz. The chicks were able to tolerate up to 6% 
glycine in the presence of B;2, whereas 3% was 
definitely toxic in its absence. In the second ex- 
periment, glycine was added at levels of 6 and 9%, 
and the B;2 content of the diets was varied. T 
apparent requirement for B,2 was increased by the 
addition of glycine. In the third experiment, a 6% 
level of glycine was used and By», folic acid, cho- 
line, or a combination of folic acid and choline 
were added. Folic acid, in the presence of choline, 
alleviated the glycine toxicity. In the 4th experi- 
ment, the diets contained B,2 and folic acid, alone 
and in combination, with and without the addi- 
tion of 6% of glycine. Folic acid again helped to 
counteract the toxicity, although not as much as 
did the Bi2. When both were added, the chicks 
grew almost as well as those receiving no glycine. 
The uric acid content of the blood was raised 
either by glycine or Bi2. It was raised more by the 
two in combination than by either alone. Folic 
acid reversed this effect and decreased blood uric 
acid. 


Absorption of iron from spinach by 6 young women 
and the effect of beef upon absorption. THELMA 
J. McMitutan* anp Frances A. JOHNSTON. 
N.Y. State College of Home Economics, Cornell 
University, Ithaca. 

The objects of the study were to determine the 
degree to which young women can absorb iron from 
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spinach and whether the presence of beef in the 
diet mixture might increase the absorption from 
spinach. The amount of iron absorbed by 6 women 
was determined for 3 periods of 4 weeks each on 
1) a basal diet containing 6.42 mg. iron/day and 
including 110 gm. beef for dinner; 2) the basal 
diet plus, at dinner with the beef, 120 gm. cooked 
spinach containing 5.04 mg. iron; 3) the basal diet 
plus the serving of spinach for breakfast. No other 
animal protein was served for breakfast or dinner. 
The calculations were based on data obtained from 
4 subjects. The mean absorption of iron from the 
spinach for 8 weeks was 138%. The mean daily 
differences between the total amounts of iron in 
the diets and that in the feces were for the first 
period 0.76 + 0.101, for the second 1.20 + 0.220, 
and for the third 1.63 + 0.147 mg. The difference 
between the periods when spinach was fed for 
breakfast and for dinner was not significant; the 
difference between the basal period and the mean 
of the periods with spinach was highly significant. 
The absorption of iron from spinach compared 
favorably with that from a mixed diet; the pres- 
ence of beef did not significantly influence the 
amount absorbed from spinach, 


Ultramicromethod for separation and determina- 
tion of fatty acids on nylon thread. SHu-HvaI 
Mat (introduced by F. C. Bina). Dept. of Expil. 
Medicine, Northwestern Univ. Med. School, 
Chicago, IIl. 

Nylon thread has been found very suitable for 
the separation of fatty acids. The following scheme 
has been worked out for the separation of mixtures 
containing the straight chained, even numbered, 
saturated acids from Cs to Cig: 1) The mixture is 
first separated into two groups, i.e. Cs-Cy2 and 
Cy.-Cis, by developing the original mixture on 
nylon thread (previously extracted with a series 
of solvents) with a 1:1:1 ethanol: water: acetone 
mixture. The thread is cut and the two groups are 
then fractioned further. 2) The C12 acid is separ- 
ated from the first group by contact with a 1:1 
acetone:ethanol mixture. After cutting, the re- 
maining two acids (Cs and Cy) are separated by 
contact with isooctane. 3) The Cy acid is sepa- 
rated from the second group by redistribution 
with the original ethanol-water-acetone mixture. 
After cutting, the two higher homologues (Cis and 
Cis) are finally separated with a 1:1:8 mixture of 
ethanol, water and acetone. The position of the 
acids on the thread is determined in parallel ex- 
periments using bromcresol green as an indicator. 
The separated acids are extracted with Skellysolve 
A and estimated quantitatively by Jones’ modi- 
fied monolayer film method. Owing to the solu- 
bility of the Cs acid in dilute mineral acids, it is 
more conveniently determined colorimetrically 
with bromcresol green. The working range of the 








al 


we =O OU 





March 1961 


method is 2-6y of each acid in the solution applied 
to the thread. It is planned to apply this method 
to the study of fat transport in body fluids. 


Sudden death in, riboflavin deficient dogs. 
GEorRGE V. MANN AND ANNE MCNALLY (intro- 
duced by F. J. Stare). Dept. of Nutrition, 
Harvard School of Public Health, Boston, Mass. 
Adult dogs were fed a purified diet containing 

all the known vitamins except riboflavin. Seven of 

these animals seemed to thrive on this diet and 
became obese. There were no clinical manifesta- 
tions of deficiency. On the 90 + 15 day, 7 of the 
animals collapsed with weakness and vomiting and 
within a few hours became comatose and died. 
Convulsions were frequently seen. Saline and dex- 
trose infusions with parenteral riboflavin would 
prevent death if given immediately after the in- 
itial collapse. In this event, treated animals ap- 
peared normal in a few hours but without more 
riboflavin the collapse recurred in a few weeks. 
Two animals developed anorexia after 5 to 8 weeks 
on the deficient diet. These animals did not die 
suddenly but only after developing marked weak- 
ness and cachexia. Electrocardiographic changes 
were marked in all deficient animals. These con- 
sisted of S T segment depression and T wave in- 
version. Terminally the heart rate became slow 
and the voltage low. These changes were quickly 
reversible with riboflavin therapy. Animals dying 
suddenly of riboflavin deficiency did not have 

fatty livers. The two animals dying of cachexia did 

have fatty livers. No gross or microscopic lesions 

could be found at autopsy in those animals dying 
suddenly. 


Relation of ‘steatitis’ or ‘yellow fat’ in mink to 
dietary fats and inadequacy of vitamin E. 
Kart E. Mason ano G. R. Hartsoveu.* 
Dept. of Anatomy, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y., and 
Associated Fur Farms, New Holstein, Wisc. 
Sporadic seasonal outbreaks of ‘yellow fat’ or 

‘steatitis’ in mink kits during the first few months 

after weaning have been attributed to botulism, 

excess protein and deficiency of certain B 

vitamins. High intake of storage fish and meat 

products has recently been proposed, and fresh 
horse meat or liver advocated, for preventing or 


limiting the disorder (HaRTsOUGH AND GORHAM. _ 


Vet. Med. August, 1949). The symptomatology and 
pathology closely resemble conditions observed in 
rats reared from weaning on diets low in vitamin 
E and high in cod liver oil. Histologic study of 
tissues from mink dying of steatitis, secured from 
3 different ranches, and from mink at pelting sea- 
son several months after an epidemic, suggest a 
common etiology for the two conditions. De- 
generation of skeletal muscles was prevalent in 
the acute phase. With acid-fast staining, the al- 
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tered morphology and pigment (ceroid) deposition 
in adipose tissue and in macrophages of connec- 
tive tissue and lymph nodes, especially in the 
tissues of many mink at pelting time, were usually 
indistinguishable from those encountered in the 
rat (Mason, Dam aNp Granapos. Anat. Rec. 94: 
265, 1946) under the conditions mentioned. The 
disorder in mink is attributed to high dietary in- 
take of unsaturated fats in storage fish and meats 
combined with loss, and general inadequacy, of 
vitamin E. Dietary control should prevent serious 
economic losses related to mortality and pelt 
quality. (Supported by a grant from the Nu- 
trition Foundation, Inc.) 


Mechanism of regulation of food intake. J. MAYER 
AND M. W. Bates (introduced by F. J. Stare). 
Dept. of Nutrition, Harvard School of Public 
Health, Boston, Mass. 

A series of experiments correlating variations of 
the blood level of various metabolites with food 
intake has been conducted. Large numbers of 
white rats (12 to 20) were used for each group so 
as to be able to detect significant effects while 
using moderate physiological doses of the sub- 
stances assayed. Dogs and mice were also used. 
Solutions of various sugars, amino acids and fat 
emulsions were administered subcutaneously or 
intravenously with saline solutions used as con- 
trols. Insulin and epinephrine were used to modify 
glucose levels. It was found that variations of 
food intake were strikingly correlated to varia- 
tions of blood glucose and were influenced by other 
metabolites only insofar as their administration 
caused direct or indirect variations of blood glu- 
cose, with the possible exception of sucrose. This 
in turn suggests that phosphorylation in the 6- 
hexose position in the hypothalamus, causing a 
decrease in ATP and a consequently altered elec- 
tric state in the neurons, may be the key to the 
regulation. An additional part of the mechanism, 
correcting the regulation by successive compensa- 
tion, is provided by the liver glycogen. While the 
normal release of glucose from liver glycogen is too 
slow to follow the diurnal variations of the latter, 
a lowered liver glycogen may cause a prolonged 
constant decrease of blood glucose, sufficient to be 
self-correcting over a period of a few days. 


Role of tocopherols in utilization of carotene. 


~ Aenes Fay MorGan anp Joan W. HeEBERtT*. 

Dept. of Home Economics, Univ. of California, 

Berkeley. 

Rats given 0.5 mg. alpha tocopherol daily had 
liver vitamin A increased over the controls when 
the daily carotene dosage was between 45 and 140 
meg. or total dosage 700 to 2000 meg. At lower and 
higher levels of carotene intake tocopherol de- 
pressed storage. Vitamin A was found in the in- 
testines of rats only between 30 and 150 minutes 


390 FEDERATION PROCEEDINGS 


and in the liver only after 90 minutes following 
carotene dosing. Depression of growth accom- 
panied the increase in liver vitamin A due to 
tocopherol feeding with either carotene or vitamin 
A. This is taken to indicate tocopherol-induced 
storage of vitamin A ordinarily utilized in growth. 
Adrenalectomized animals receiving one moderate 
dose, 314 mcg., of carotene in water increased their 
liver vitamin A above the normal and exhibited 
vitamin A in the intestine only when tocopherol 
was given. When 1275 mcg. carotene was given 
adrenalectomized rats had liver and intestinal 
vitamin A depressed below that of the normal rats 
both with and without tocopherol but their in- 
testinal vitamin A content was significently im- 
proved by the tocopherol. The absorption and con- 
version of the larger dose of carotene apparently 
exceeded the ability of the adrenalectomized ani- 
mals. In the absence of the adrenal glands carotene 
transformation occurs but its absorption is im- 
paired and this condition is alleviated by alpha 
tocopherol. 


Nitrogen balance index in the adult rat as affected 
by diets low in L- and DL-methionine. E. S. 
NASSET AND JOSEPH T. ANDERSON.* Dept. of 
Physiology and Vital Economics, Univ. of Roches- 
ter School of Medicine and Dentistry, Rochester, 
fe £ 
The two isomers of methionine are generally 

considered metabolically equivalent. The results 

to be presented show that this may not be true in 
certain instances. Mature rats were fed amino 
acid mixture low in methionine by stomach tube. 

Nitrogen intake was sufficient nearly to maintain 

nitrogen balance in one set of experiments and 

approximately half this amount in another set. 

With full nitrogen intake, that is, at or near nitro- 

gen balance, L-methionine and pL-methionine were 

equally effective in maintaining nitrogen balance. 

With only half the nitrogen intake required for 

nitrogen balance, t-methionine was significantly 

superior to pLi-methionine. At this low level of 
nitrogen intake it appears that the rat is unable to 
utilize p-methionine for maintaining nitrogen 
equilibrium. From the experimental results it is 
computed that the average requirement of the 
adult rat for nitrogen balance under these con- 

ditions is 3.76 mg. methionine nitrogen, or 40.0 

mg. of the am‘no acid, per day/kg”. 


Dietary protein as a lipotropic agent for choles- 
terol. RutH Okey aNp EizaBetTH TURNER.* 
Dept. of Home Economics, Univ. of California, 
Berkeley. 

That methionine, presumably acting through 
its methyl group, can prevent formation of glycer- 
ide fatty livers in rats fed low protein-high fat 
diets is generally known. The potential lipotropic 
effect toward fat and cholesterol of variations in 
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protein intake within ‘normal’ range is less well 
appreciated. Weanling rats were given adequate 
synthetic diets containing 1% cholesterol and 
13.5% fat but varying amounts of protein (casein 
and egg albumin). Choline was included at ‘low 
adequate’ and ‘moderate’ levels, 0.5 and 25 
mg/gm. diet respectively. Average lipid values 
expressed as milligrams per liver for groups of 
approximately 12 male rats each follow: low cho. 
line with 15% protein, 1876 mg. fatty acid and 493 
mg. cholesterol, with 20.2% protein, 1105 mg. 
fatty acid and 230 mg. cholesterol, with 22.5% 
protein, 516 mg. fatty acid and 95 mg. cholesterol; 


moderate choline with 15% protein, 740 mg. fatty © 


acid and 261 mg. cholesterol, with 22.5% protein, 
655 mg. fatty acid and 118 mg. cholesterol. Liver 
lipid data from rats fed similar diets of higher 
choline content showed little or no further lipo- 
tropic effect from the choline but indicated that 
protein intake might be very important in rela- 
tion to the use of food cholesterol. 


Nutrition and alcoholism. E. O’Mattey,* V. 
Hecaie,* M. Trutson,* R. FLemina* ann F. J. 
Stare. Dept. of Nutrition, Harvard School of 
Public Health, and Alcoholic Clinic, Peter Bent 
Brigham Hosp., Boston, Mass. 

Experiments with rats have shown that volun- 
tary intake of alcohol is greater on marginal diets. 
Supplementation with massive doses of vitamins 
caused a decrease in this consumption. We have 
been interested in extending these studies to 
humans. To date some 50 chronic alcoholic pa- 
tients have been studied. Approximately half were 
given daily massive doses of most of the known 
vitamins. An equal number were given Placebos. 
After several weeks some were changed from 
Placebos to vitamins and vice versa. Depending 
on the drinking pattern and on other factors, some 
alterations have been observed. A diminished 
craving for alcohol has been apparent in many 
patients when receiving the vitamin supplementa- 
tion. Most of the patients receiving the vitamin 
supplementation reported an improved sense of 
well-being. 


Comparative absorption of amino acids from the 
intestine. ALINE UNDERHILL OrTEN, K. Kor- 
zuMI,* C. J. FRANCE* AND CHARLES G. JOHNS- 
Ton. Dept. of Surgery, Wayne Univ. College of 
Medicine, Detroit, Mich. 

It has previously been shown (ORTEN, FRANCE 
AND Koizumi. Federation Proc. 9: 211, 1950) that 
the starch column chromatographic technic of 
Moore and Stein (J. Biol. Chem. 176: 337, 367, 
1948) can be adapted for use in the separation and 
determination of phenylalanine, leucine and iso- 
leucine in the intestinal loop contents of the dog. 
The method has been further developed for pre- 
paring intestinal loop contents so that 9 more 
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amino acids contained therein can be separated 
and quantitatively determined in 0.1 mg. quanti- 
ties. These amino acids are tyrosine, glutamic 
acid, threonine, aspartic acid, serine, glycine, ar- 
ginine, methionine and lysine. The rates of ab- 
sorption of certain of the individual amino acids 
from isolated intestinal loops in the dog have been 
studied. Distinct differences in the absorption 
rates have been found. Furthermore there have 
been observed alterations in the absorption rates 
of individual amino acids in the presence of other 
amino acids. (Supported, in part, by a research 
grant from the National Institutes of Health, 
Public Health Service.) 


Effects of heat on nutritive value of protein hy- 
drolysates with dextrose. Lacy R. OveRBy* AND 
Dovatas V. Frost. Abbott Labs., North Chicago, 
Til. 

Amino acid-dextrose solutions were studied with 
regard to changes in color, fluorescence, and amino 
nitrogen, disappearance of individual amino acids 
and loss of nutritive value on autoclaving. Gly- 
cine-dextrose model systems followed the pattern 
described by Friedman and Kline (J. Biol. Chem. 
184: 599, 1950), of increase in fluorescence before 
rapid browning occurred. Sulfite increased and 
extended fluorescence and delayed color forma- 
tion. Acid hydrolysates of fibrin in dextrose 
showed initial fluorescence, which decreased on 
repeated autoclaving. Sulfite delayed both the 
decrease in fluorescence and extended the color 
induction period as in the model system. Changes 
in nutritive value were not correlated with fluores- 
cence, but were clearly related to marked increase 
in color. Significant decreases in rat-repletion re- 
sponse were noted when /) the amino nitrogen 
showed about a 6-8% decrease, 2) the fluorescence 
decreased to a low value following early maxi- 
mum and 8) the color increased sharply following 
induction period. Microbiological assay on heat- 
darkened hydrolysates with dextrose indicated 
progressive loss of many essential amino acids. By 
far the greatest individual loss was in tryptophan. 
All were regenerated on further acid hydrolysis, 
except tryptophan. Significantly, the decrease in 
nutritive value could be largely corrected by tryp- 
tophan replacement. This was true up to a point 
of very marked darkening, at which growth- 
inhibitory substances appeared. 


Weight of adrenal gland as a criterion of ascorbic 
acid adequacy in the nutrition of the guinea pig. 
W. H. Pranper* anp H. H. MitcHe tt. Div. of 
Animal Nutrition, Univ. of Illinois, Urbana. 
One hundred and twenty guinea pigs ranging in 

weight from 190-900 gm. were trio-fed on a modi- 

fied Crampton scorbutogenic diet, supplemented 
with varying levels of ascorbic acid, for 7 weeks 
under laboratory conditions. At the end of the 
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experimental period the animals were sacrificed 
by a blow on the head. Of the criteria of vitamin C 
adequacy studied (height of odontoblasts, as- 
corbie acid content of white blood cells, plasma, 
and adrenals, hemoglobin level, water intake, and 
weight of the adrenal glands expressed as mg/100- 
gm. body weight), the weight of the adrenal gland 
was the most sensitive measure of the ascorbic 
acid requirement. On adequate levels of ascorbic 
acid the adrenal glands averaged 60 mg/100-gm. 
body weight, and as the level of ascorbic acid de- 
creased the adrenal size increased. Histological 
examination indicates that the increase is largely 
in the cortex. The enlarged adrenals contained 
the same percentage of lipid and nitrogen as the 
normal adrenals. The daily -requirement for as- 
corbic acid, judged by this criterion, is about 0.65 
mg/100-gm. body weight for animals weighing less 
than 400 gm. and 0.55 mg. for animals weighing 
more than 500 gm. Since the larger animals con- 
tain a lower percentage of nitrogen, the require- 
ment of the guinea pig for ascorbic acid seems to 
be related to the amount of metabolic tissue. 


Folic acid, crystalline vitamin B,. and penicillin 
in reproduction in rats. L. R. RicHARDSON AND 
E. L. Russewyi.* Teras Agricultural Experiment 
Station, College Station, Texas. 

The effect of folid acid, crystalline vitamin Bie, 
and combinations of folic acid and vitamin Bye, 
folic acid, vitamin Bz and penicillin, and folic 
acid and penicillin on reproduction in rats were 
investigated. The synthetic basal diet contained 
30% Labco Vitamin Free casein and was supple- 
mented with adequate amounts of the vitamins re- 
quired by the rat except those above. Each group 
contained 15 females and received the experimen- 
tal diet from weaning. The amounts of vitamins 
supplied per kg. of diet were: folic acid 1.0 mg., 
crystalline vitamin By, 25 meg. and penicillin 10 
mg. The number of young observed and percent- 
age weaned respectively in each group were as 
follows: basal, 146 and 32.2%; folic acid alone, 75 
and 66.7%; vitamin Bi2 alone, 107 and 51.4%; 
folic acid plus vitamin Byj2, 210 and 70.5%; folic 
acid, vitamin B,2 and penicillin, 265 and 70.6%; 
folic acid and penicillin, 107 and 62.6%. The re- 
sults obtained with the basal diet and with a com- 
bination of folic acid and crystalline vitamin Biz 
were essentially the same as those obtained in an 
earlier experiment with a similar basal diet and a 
combination of folic acid and an APF concentrate. 
When the diet in the earlier experiment was sup- 
plemented with folic acid alone only 43.7% of 
1028 young were weaned. When it was supple- 
mented with 2.0 gms. of APF concentrate no. 3/kg. 
alone 43.5% of 783 young were weaned. 


Influence of diet on incidence of alloxan diabetes. 
Ricarpo R. Ropriguez* aNp WILLARD A. 
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KReEHL. Yale Nutrition Lab., Dept. of Physi- 

ological Chemistry, Yale Univ., New Haven, Conn. 

Although both Houssay and P. Gyorgy have in- 
vestigated the effect of dietary factors on the early 
mortality following alloxan injection in rats, cer- 
tain points of disagreement in their results sug- 
gest further work on this problem. Male rats of 
the Wistar strain, weighing between 100 and 150 
gm. were divided into groups and each group fed 
for one month a particular diet; the diets varied 
in their content of carbohydrate, protein and fat. 
They were then injected intraperitoneally with 
160 mg. of alloxan/kg. The following results were 
obtained: 1) the toxic action of alloxan, evidenced 
by mortality in the first week following injection, 
increased in animals fed a high lard or a high 
coconut oil diet, compared with the group given a 
high carbohydrate diet. 2) Ten days following 
the injection of alloxan the incidence of diabetes 
in the rats on the high carbohydrate diet was 
about 50%. 3) On the other hand, the high lard 
diet increased the diabetogenic action of alloxan 
while the incidence of diabetes was diminished on 
the high coconut oil diet. 4) No gross evidence of 
hemoglobinuria was noted in the several groups of 
rats. 5) The influence of the isocaloric composition 
of the diet and the action of tocopherol in alloxan 
diabetes were studied. 


Some chemical and physical properties of guinea 
pig antistiffness factor. Harris RosENKRANTZ,* 
Ape T. MritHorat, ANNE E. MILMAN* AND 
MILTON FarBER.* Depts. of Psychiatry and Med- 
icine, Cornell Univ. Med. College, Russell Sage 
Inst. of Pathology, New York Hosp., New York. 
The application of counter-current distribution 

and ultra-violet and infrared absorption analyses 

have permitted fractionation of the antistiffness 
factor isolated from sugar cane wax. The material 

(kindly supplied by Eli Lilly & Co.) was separated 

into steroid and non-steroid fractions by distribu- 

tion in a methanol-isooctane two-phase system in 

a Craig apparatus. Characteristic ultra-violet 

absorption and dry weights were utilized in de- 

termining migration while infrared absorption 
analyses ascertained the relative purity of the 
components, and were employed in characterizing 
the molecules. Three fractions were obtained. 

Fraction A, appeared at the more polar end, and 

gave an ultra-violet spectrum identical to that 

published by Wagtendonk. The infrared spectrum 
resembled stigmasterol more clearly than choles- 
terol or spinasterol compounds. The ultra-violet 

spectrum indicated the presence of a diene im- 

purity probably of the ergosterol type. The 

spectra showed the material not to be identical 
with ergostanol. Precipitation by digitonin, in 
addition to infrared analyses, indicated the 
presence of a beta hydroxyl group. Strong 
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Liebermann-Burchard and mild Rosenheim color 
reactions were observed. Fraction B appeared to 
be a mixture of Fractions A and C. Fraction C 
gave negative color tests and was transparent in 
the ultra-violet; its infrared spectrum showed 
unusual absorption bands near 14y. Fraction C 
appeared to be free of steroid materials and was 
toxic in doses of 5y daily in young guinea pigs. 


Effects of feeding unsaturated fatty acids to im- 
mature rats with and without tocopherols. Rutu 
E. Rumery (introduced by Karu E. Mason). 
Dept. of Anatomy, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 
During recent years we have been unable to 

produce late-lactation paralysis previously ob- 
served in weanling rats from stock mothers trans- 
ferred at parturition to vitamin E-deficient diets 
containing 18% lard and 2% cod liver oil. Follow- 
ing the same experimental procedure, lard 
stripped of tocopherols by high-vacuum distilla- 
tion, comprising 20% of low-E diets, produced no 
paralysis. Partial hydrogenation of lard during 
recent years and consequent reduction of unsat- 
uration, rather than increased tocopherol content, 
may account for the above-mentioned failure. Cod 
liver oil used as dietary fat in E-deficient diets 
was well tolerated if fed at 6% but when raised to 
10% it produced acid-fast pigment deposition in 
adipose cells, widespread dystrophy and mortality 
by 55 days, in 90% of the rats. A 20% level of cod 
liver oil caused severe paralysis followed by death 
of all rats by 30 days, and produced anemia, low 
serum proteins, fatty infiltration and focal necro- 
sis of the liver, and marked pigmentation of fat 
depots. There was considerable mortality by 60 
days of life in rats placed on this diet at weaning 
but not in those transferred at 30 days of age. 
Supplements of mixed natural tocopherols (0.85 
mgs. daily) prevent all of the changes mentioned. 
Increased tolerance of young rats for dietary un- 
saturated fats as maturity progresses, and the 
ability of tocopherols in enabling the organism to 
overcome the deleterious effects of such fats, is 
emphasized. (Supported by a grant from the Nu- 
trition Foundation, Inc.) 


Retention of essential amino acids by growing 
chicken. WatterR C. Russet, M. Wicut 
TaYLoR AND Wi.uiaM A. Price, Jr.* Dept. of 
Agricultural Biochemistry, New Jersey Agri- 
cultural Experiment Station, Rutgers Univ., State 
Univ. of New Jersey, New Brunswick. 

The essential amino acid content of the whole 
body of the growing chick shows that the follow- 
ing percentages of ingested amino acids were re- 
tained: glycine, 45; lysine, 43; threonine, 39; ar- 
ginine, 38; valine, 38; isoleucine, 37; histidine, 35; 
methionine, 34; phenylalanine, 30; leucine, 29; and 
tryptophane, 27. The average retention, 35%, 
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agreed closely with the value of 33% for total 
nitrogen retention. Of the total nitrogen in the 
body of the chick, 54% was accounted for by es- 
sential amino acids. In the droppings the follow- 
ing percentages of amino acids, in terms of the 
quantities ingested, were found: glycine, 14; ly- 
sine, 21; threonine, 20; arginine, 11; valine, 19; 
isoleucine, 18; histidine, 15; methionine, 12; 
phenylalanine, 14; leucine, 16; and tryptophane, 
15. The quantities unaccounted for, and presuma- 
bly metabolized, averaged 48% and ranged from 
36% for lysine to 58% for tryptophane. The pat- 
tern of essential amino acids in the body protein 
of the chick showed a close relationship to that of 
the food protein. 


Metabolic effects of specific amino acid deficien- 
cies. L. T. Samuets, H. C. GoLpTHORPE* AND 
T. F. Doucuerty.* Depts. of Biochemistry and 
Anatomy, Univ. of Utah College of Medicine, 
Salt Lake City. 

Young adult male rats were fed diets by stomach 
tube in which crystalline amino acids furnished 
the sole source of protein nitrogen. The effect of 
the absence of either tryptophan, isoleucine, or 
phenylalanine on the structure and composition 
of various tissues was then studied. In all cases, 
absorption of food during the experimental pe- 
riod (3 weeks) was good. The animals on each of the 
deficient diets went into negative nitrogen bal- 
ance on an intake of food which maintained a 
positive balance when all amino acids were pres- 
ent. Yet the excretion of amino acid nitrogen in 
the urine on the deficient diets was slightly lower 
than in the controls, rather than higher. Appar- 
ently the amino acids were deaminated and con- 
verted to fat. This was confirmed by the increased 
fat in the livers and carcasses of the deficient ani- 
mals. The serum albumin decreased in isoleucine 
and tryptophan deficiency but the other serum 
proteins remained normal. At the same time, liver 
nitrogen showed only a small decrease. The 
atrophy of the pancreas and thymus as well as the 
fatty liver resembled the conditions seen in the 
tropical nutritional disease, Kwashiorkor. 


Influence of vitamin B,, and folacin on synthesis 
of choline and methionine by the rat in vivo and 
in vitro. A. E. ScHaerer, J. L. KNow.es* aNp 
W. D. Sautmon. Dept. of Animal Husbandry and 
Nutrition, Alabama Polytechnic Inst., Auburn, 
Ala. 

Weanling rats fed a choline-low basal diet con- 
taining thoroughly methanol-extracted peanut 
meal and oxidized casein failed to gain in body 
weight unless the diet was supplemented with 
DL-methionine. The effectiveness of various pre- 
cursors for synthesis of choline and methionine 
in vivo were measured by gain in body weight, 
protection against renal damage and total carcass 
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choline. Replacing the pi-methionine and choline 
supplements with pi-homocystine and various 
choline precursors, respectively, with and without 
vitamin B,2 and/or folacin indicated that vitamin 
Bi and folacin were involved in the synthesis of 
choline and methionine. When the basal diet was 
supplemented with homocystine and ethanola- 
mine, methylation of these compounds by methyl 
from betaine occurred only when the diet was sup- 
plemented with vitamin B,2 and folacin. Glycine 
and serine or methanol and aminoethanol did not 
prevent the synthesis of sufficient choline for the 
support of growth and the prevention of fatal 
renal hemorrhage in weanling rats. In vitro studies 
were made with liver slices from rats receiving the 
various deficient diets and from chicks receiving 
similar diets. The addition of vitamin Bi: and 
folacin to substrates containing dimethylamino- 
ethanol resulted in a 2- to 4-fold increase in syn- 
thesis of free choline. 


Heat processing and nutritive value of milk and 
milk products. LawrEeENce J. ScHROEDER,* 
MicHakEL [acoBELLIs* AND ARTHUR H. Situ. 
Dept. of Physiological Chemistry, Wayne Univ. 
College of Medicine, Detroit, Mich. 

The deleterious effect of heat processing on the 
nutritive value of proteins in foods has provoked 
considerable comment. This investigation was 
undertaken to re-evaluate possible nutritive dam- 
age to milk and milk products incurred during 
commercial processing. Nitrogen balances in 4 
adult female dogs were the criteria of possible 
deleterious change. Samples of commercially 
pooled raw whole milk were frozen, while other 
samples from the same source were converted 
into evaporated milk and whole milk powder. 
These samples were used as the sole protein 
sources in an otherwise purified diet. After a 
preliminary adjustment period, isocaloric diets 
were fed and daily nitrogen intakes kept constant 
for each dog. The milks and milk products (re- 
constituted with water) were added to a non- 
protein basal diet. Raw milk from the original 
pool was first compared to raw milk from local 
sources. No differences in nutritive value in these 
milks were observed. Local raw milk, serving as 
‘control’ milk, was compared with heat-processed 
milks. No decrease in either biological value or 
digestibility was seen. Simulation of processing 
conditions by autoclaving local raw milk pro- 
duced no observable nutritive damage. The origi- 
nal milk kept in frozen storage likewise showed no 
decrease in nutritive value of the contained pro- 
tein. While the interaction of proteins and carbo- 
hydrates is known to decrease the nutritive value 
of proteins, heat processing as used commercially 
in the preparation of evaporated milk and whole 
milk powder does not decrease the nutritive value 
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of the protein constituents under the experimental 
conditions employed. 


Effect of aureomycin on folic acid-citrovorum 
factor relation in the rat. KLaus ScHwanrz (in- 
troduced by W. H. SresBreu, Jr.). Natl. Inst. 
of Arthritis and Metabolic Diseases, National 
Insts. of Health, Bethesda, Md. 

Twenty milligram % aureomycin HCl in the 
diet induced growth increases of 25.3 gm. (purified 
diet) and 15 gm. (stock diet) after 5 weeks. This 
may be mediated by bacterial synthesis of an es- 
sential substance in the intestine. Since gastric 
juice inactivates citrovorum factor readily at 
body temperature-the rat might depend upon the 
formation of this principle in the intestine and in 
tissues. Livers and cecal contents from 2 groups of 
rats on stock diet (J) and on stock diet and aureo- 
mycin (IZ) were analyzed for citr. factor (Leu- 
conostoc citrovorum) and for total ‘folic group’ 
activity (Streptococcus faecalis). The cecal con- 
tents of group I averaged .09 ug. citr. factor (ex- 
pressed as crystalline citr. factor, Lederle) plus 
.106 ug. citrovorum inactive PGA derivatives (ex- 
pressed as crystalline folic acid) per gm. wet 
weight. In group II .22 yg. citr. factor and no 
citrovorum inactive PGA were found. In addi- 
tion to this shift from PGA to increased citr. 
factor animals receiving aureomycin had greatly 
enlarged ceca. Citr. factor in the cecum was not 
bound. The homogenized, autolyzed livers yielded 
1.27 ug. citr. factor/gm. wet weight in group I, 
and 2.24 wg. in group II (77% increase). More 
than 95% of the total ‘strep. faecalis’ activity in 
liver was found as citr. factor; citrovorum inac- 
tive PGA and derivatives, if present, were less 
than 5%. These findings may help to explain the 
action of aureomycin on hematopoietic disturb- 
ances and on growth. 


Determination of vitamin B,. in animal tissues. 
B. S. Scoweicert, Haroitp E. Scuerp* anp 
Mona M. Maraquetre.* Div. of Biochemistry 
and Nutrition, American Meat Inst. Fndn., and 
Dept. of Biochemistry, Univ. of Chicago, Chicago, 
Til. 

Experiments on the effect of adding reducing 
agents and the method of sterilization of the 
samples and medium were conducted to improve 
the method of determining vitamin B,. with L. 
leichmannii as the test organism. The results ob- 
tained when the samples and medium were auto- 
claved for 10 minutes in the presence of 2 mg. of 
thioglycollic acid per tube (10 ml. total volume) 
were comparable to those obtained after Seitz 
filtration. The activity of several enzyme prepara- 
tions (trypsin, pancreatin, takadiastase, chick 
pancreas and bacterial preparations) was investi- 
gated for the release of microbiologically unavail- 
able forms of vitamin B2 in animal tissues. The 
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values obtained for muscle and organ meats were 
approximately doubled after these treatments as 
compared to the values obtained for cold water 
extracts. The vitamin B,2. potency of some of 
these samples was also determined by the rat and 
chick assay. The range in vitamin Bi. potency, 
(expressed as yg/l00-gm. fresh weight) deter. 
mined by the microbiological and animal assays 
was as follows: beef round, 1.5-2.5; pork loin and 
ham, 1.0-2.0; lamb leg, 2.0-4.0; beef kidney, 15-30; 
and beef liver, 30-100. The vitamin B;»2 content of 
the rat livers determined microbiologically was 
increased as the amount of vitamin By. fed was 
increased. The vitamin By. potency of the meat 
samples calculated from the data on the vitamin 
Biz content of the rat livers was in accord with 
the potency calculated from the growth data. 


Magnesium-potassium antagonism as it affects 
respiration and paralysis. SusAN GoWER SMITH. 
Duke Univ. School of Medicine, Durham, N.C. 
It has been observed that dogs depleted of po- 

tassium by a deficient diet eventually show low- 
ered serum potassium, develop a flaccid paralysis, 
marked respiratory distress and die of respiratory 
failure. Likewise, dogs given parenterally exces- 
sive amounts of magnesium salts show a lowered 
serum potassium, develop a flaccid paralysis, 
marked respiratory distress and die of respiratory 
failure. Can these two apparently identical results 
be correlated in any way and if so on what basis? 
Twenty-five experiments have been performed on 
17 dogs in which paralysis was produced by the 
administration of magnesium sulfate, the dose 
ranging from 0.15 to 0.38 gm/kg. with an average 
of 0.27 gm/kg. The magnesium effects wear off 
very rapidly as soon as its administration is dis- 
continued. Consequently, if potassium salts are 
given as soon as the magnesium injection ceases 
the effect if positive would be indistinguishable 
from the mere withdrawal of the magnesium. 
Therefore, potassium chloride was injected along 
with the MgSO, (10% aqueous solution) at levels 
of 0%, 1, 3,5, 7, and 9%. At less than 5% there was 
little effect, at the higher potassium levels the 
undesirable respiratory effects are almost com- 
pletely antagonized and while the paralysis per- 
sists it is distinctly less severe at each dose level of 
magnesium. 


Leucine and histidine tolerance in the human. 
Betty F. STEELE AND CorRINNE B. Le Bovit 
(introduced by L. A. Maynarp). School of Nu- 
trition and New York State College of Home 
Economics, Cornell Univ., Ithaca, N. Y. 
Human subjects were fed aqueous solutions of 

leucine or histidine. The amino acid administered 

was determined in the urine, plasma, and formed 
elements of the blood at intervals up to 4 hours 
after administration of the test dose. Microbiologi- 
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cal methods were used throughout. Renal clear- 
ance values for leucine were 1 ml. or less even 
when the test dose raised the level of leucine al- 
most 9-fold over the fasting plasma level. The peak 
value was reached half an hour after administra- 
tion of up to 7.5 gm. of L-leucine, then dropped 
sharply and approached the fasting level at 4 
hours. When the subjects were fed 10 gm. of leu- 
cine the plasma values remained elevated for a 
longer period, but approached fasting levels at 
the end of 4 hours. The leucine content of the 
formed elements paralleled that of the plasma. 
Individual subjects varied in their responses to 
the test doses of t-histidine. Clearance values 
were 3 ml. or more. Some subjects exhibited the 
sharp rise and fall of plasma histidine found with 
leucine, others did not. The histidine content of 
the formed elements tended to remain elevated 
for the entire 4-hour period. It is concluded that 
both leucine and histidine are efficiently reab- 
sorbed by the kidney, although the actual excre- 
tion of histidine is much higher than the excretion 
of leucine. No sharp renal threshold was reached 
for either amino acid. 


Vitamin B,. in growth, reproduction and lactation. 
BaRNETT Sure. Dept. of Agricultural Chemistry, 
Univ. of Arkansas, Fayetteville. 

Results on the influence of the addition of 0.1 
ug. daily of crystalline vitamin By. on growth of 
the albino rat, during 10 weeks of the post-lacta- 
tion period, are as follows: As a supplement to a 
ration containing 25% proteins furnished as low 
fat soybean flour: 15 males, 20% increased growth; 
15 females, 7.2% increased growth. As a supple- 
ment to a ration containing 28.2% alpha-soybean 
protein: 18 animals, 38.5% gain in body weight. 
As a supplement to 25% proteins in ration fur- 
nished as low fat cottonseed flour: 18 animals, 
38% increase in body weight. As a supplement to 
a ration containing 94% as the breakfast food, 
Cerevim, the addition of 0.1 wg. daily of vitamin 
Bie for growth, 0.2 wg. for reproduction, and 0.5 
xg. for lactation, resulted in marked improvement 
in reproduction, and lactation efficiency was in- 
creased from 37 to 73%. Three generations of ani- 
mals with excellent growth records were obtained 
when such vitamin B,2-supplemented ration fur- 
nished all the B vitamins, proteins and minerals. 
The addition of 1% APF from a fermentation 
product of aureomycin to the Cerevim ration also 
produced very favorable effects on reproduction 
and lactation, and 3 generations of healthy grow- 
ing animals have been obtained on the latter 
ration. 


Serum flavin levels in riboflavin deficien- 
cies. KAMDHORN SUVARNAKICH AND PATRICIA 
Srevens (introduced by F. J. Stare). Dept. of 
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Nutrition, Harvard School of Public Health, 

Boston, Mass. 

Adult dogs and juvenile monkeys were fed puri- 
fied diets deficient in riboflavin and their serum 
riboflavin levels measured bi-weekly. There was 
an immediate diminution of free riboflavin plus 
flavin-mononucleotide to zero or almost zero 
levels in 7 to 14 days. This was followed in about 2 
to 3 weeks’ time by a decrease in flavin-adenine- 
dinucleotide to about half the normal level. 
Thereafter, the serum flavin levels remained 
nearly stationary. The weights of 7 of 9 dogs in- 
creased steadily up to the time of death, which 
took place suddenly and between 10 to 15 weeks 
after the beginning of the deficient diet. These 
animals, in most cases, appeared clinically normal 
until a few hours before death. In 2 dogs anorexia 
and weight loss began 5 to 7 weeks after beginning 
the deficient diet. Continuation of the deficient 
diet did not further lower the serum riboflavin 
levels. Supplementation with riboflavin produced 
marked improvement in physical condition and 
appetite but rise in serum levels of riboflavin was 
delayed several weeks. Young Cebus monkeys on 
the riboflavin deficient diet uniformly showed a 
weight loss with cachexia. Serum levels of flavins 
reached a minimum after 3 to 4 weeks and re- 
mained there until death. Supplementation with 
30-60 ug. of riboflavin per day produced a spec- 
tacular clinical recovery, but the serum flavin 
levels remained at the minimal levels for 10 weeks 
after supplementation was begun. The experi- 
ments indicate a limitation in the diagnostic 
value of serum riboflavin values if the degree of 
riboflavin deficiency is severe. 


{Contrasting effects of antibiotics in diets low in 
vitamin A or in members of the vitamin B com- 
plex. R. W. Swick,* Hwa Lrn* anp C. A. Bav- 
MANN. Dept. of Biochemistry, Univ. of Wisconsin, 
Madison. 

Penicillin, aureomycin and streptomycin stimu- 
lated the growth of rats receiving limiting 
amounts of thiamine, riboflavin or pantothenic 
acid as supplied in bioassays for these vitamins. 
The increases in growth due to the antibiotics 
equalled those observed when the vitamin content 
in the absence of antibiotic was doubled or trebled. 
The effectiveness of the antibiotic depended on the 
vitamin deficiency: penicillin was best in thiamin 
deficiency; in pantothenic acid deficiency aureo- 
mycin and streptomycin were superior to peni- 
cillin. In the vitamin A assay, on the other hand, 
there was no general increase in growth due to 
antibiotics, although penicillin appeared to de- 
crease the number of failures due to respiratory 
trouble when borderline levels of the vitamin 
were fed. The results suggest that antibiotics may 
improve growth by 2 different mechanisms: they 
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may prevent microorganisms in the digestive 
tract from absorbing a limiting vitamin and thus 
withholding it from the host; or they may diminish 
the activity of organisms that cause disease. 


Nutritional status of selected population groups 
in Oregon as determined by food habits studies 
and biochemical tests on the blood. Ciara A. 
Strorvick, Miuicent L. HatHaway, Ruts M. 
NitcHats,* Bernice Scuaap,* Rutu E., 
Correy* anD Mary B. Dearporrr.* Nutrition 
Research Lab., Home Economics Experiment Sta- 
tion, Oregon State College, Corvallis. 

Native born and reared children in two geo- 
graphic regions were included in a study on food 
habits and biochemical tests on blood. The records 
of food intake were evaluated for each of 8 nu- 
trients: calcium, iron, protein, vitamin A value, 
ascorbic acid, thiamine, riboflavin and niacin. 
Levels of intake were classified as adequate, bor- 
derline or inadequate when compared to the 
National Research Councils recommended allow- 
ances. Over 60% of the children had dietaries 
adequate in all of the nutrients except iron and 
ascorbic acid. Less than 10% of the children had 
diets classified as inadequate in protein, vitamin 
A value, thiamine, riboflavin and niacin. No 
regional, county or age differences in the nutritive 
values of the dietaries were observed. Blood 
samples obtained by finger puncture were an- 
alyzed for serum vitamin A, serum carotene, 
serum ascorbic acid, hemoglobin, hematocrit value 
and plasma protein using the micromethods of 
Bessey and Lowry. By means of analysis of vari- 
ance, regional differences were found in values 
for serum vitamin A, hemoglobin and hematocrit 
value; values for those constituents for the Cen- 
tral Oregon children were higher than for children 
living in the Coast Region. Regional differences 
were not found in values for serum carotene, 
serum ascorbic acid and plasma protein. 


Effect of dietary carbohydrate on amebic infec- 
tions in the guinea pig. D. JANE TAYLOR AND 
JOSEPH GREENBERG (introduced by James M. 
Hunptey). Natl. Insts. of Health, Natl. Micro- 
biological Inst., Bethesda, Md. 

It was reported previously (Taylor et al. Am. 
J. Trop. Med. 30: 817, 1950) that the percentage of 
induced infections of Endamoeba histolytica in the 
guinea pig was 75% when the animals were fed a 
stock ration versus 41% with stock guinea pig 
pellets. A modified dry diet (50% dry skim milk, 
25.7% sucrose, 17.8% alfalfa leaf meal, 4% salts, 
2.5% fat and essential vitamins) increased the 
infectivity rate to 96%. The effects of the modified 
diet and a synthetic diet (RornE AND ELVEHJEM 
Proc. Soc. Exper. Biol. & Med. 73: 308, 1950) on 
the amebic infection in the guinea pig have been 
compared. When the carbohydrate of the syn- 
thetic diet was sucrose or lactose the intensity of 
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the infection and the death rate were comparable 
with those of the modified diet. When the carbo- 
hydrate was starch the intensity of the infection 
was significantly lower without changing the 
death rate. This indicates that starch had an 
inhibitory effect on the amebic infection. Addi- 
tional data on other carbohydrates are presented. 


Tolerance in rabbits to bacterial pyrogens. Davin 
M. TENNENT* AND Wa.tHerR H. Orr. Merck 
Inst. for Therapeutic Research, Rahway, N. J. 
Studies have been made of factors influencing 

the tolerance produced in rabbits by injection of 

bacterial pyrogens, with special emphasis on the 
size of the dose and the time required for recovery 
of normal febrile response. The tolerance de- 
veloped and the recovery time were found to be 
functions of the amount of pyrogen given. The 
effect was produced by a single dose. With a dose 

sufficient to cause a 0.6°C. temperature rise, a 

rest period of one week was not always long 

enough for recovery of normal response. 


Nitrogen balance studies in rats fed diets with 
and without added glycine. W. R. Topp anp 
ELLEN Tatman.* Dept. of Biochemistry, Univ. 
of Oregon Med. School, Portland. 

The experiments herein reported were designed 
to test further our earlier contention that feeding 
rats diets containing added glycine stimulates 
adrenal cortical activity causing enhanced glyco- 
neogenesis during an ensuing fast (W. R. Topp 
AND ELLEN TaLMAN, Arch. Biochem. 22: 386, 1949). 
Urinary nitrogen excretion should be increased if 
body protein is undergoing conversion to carbohy- 
drate at an accelerated rate. In balance studies 
with rats it has been demonstrated that animals 
fed a synthetic diet containing 10% glycine for 2 
days have about a 40% greater negative nitrogen 
balance during an ensuing 24-hour fast than ani- 
mals fed the diet without added glycine. This 
amounts to around 80 mg. of extra nitrogen for a 
250-gm. animal during the 24-hour fast. About 
80% of the extra urinary nitrogen occurs as urea. 
The creatinine excretion is depressed slightly and 
uric acid excretion increased. These are findings 
reported by others to be associated with increased 
cortical activity. The creatine excretion is in- 
creased 5- to 10-fold which fits in with the assump- 
tion of increased tissue catabolism and the well- 
known fact that the conversion of creatine to 
creatinine is a slow process. The data uphold the 
contention that feeding rats diets containing 10% 
glycine does bring about increased tissue ca- 
tabolism which would be an essential part of our 
original hypothesis of enhanced glyconeogenesis 


during a fasting period following such diets. 


Interrelations between choline and vitamin B:: 
in the mouse. JoHN J. TRAVERS* AND LEOPOLD 
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R. Cerecepo. Dept. of Biochemistry, Fordham - 


Univ., New York City. 

The greater resistance of the mouse to choline 
deficiency and the involvement of vitamin By 
in the synthesis of methyl groups and choline led 
to a study (microbiological) of the vitamin Biz 
content of mouse and rat tissues. Under all con- 
ditions mouse liver contained more vitamin Bi. 
than rat liver. In each species lowest values were 
obtained with a sulfasuxidine-iodinated casein 
diet which, after 5 weeks, produced values for 
mouse liver comparable with those of stock rats, 
and a 6-fold increase over those of rats similarly 
treated. A vegetable protein diet caused a tem- 
porary decrease in each species, followed by an 
increase. Even after 8 months, mouse liver con- 
tained as much vitamin Biz as those of young 
stock mice, and more than those of young stock 
rats. Thus, as with choline, younger animals need 
an exogenous supply of vitamin Bie. Since this 
vitamin is involved in the synthesis of methyl 
groups and the transmethylation process, it ap- 
pears that the resistance of the mouse to choline 
deficiency can be related, in part, to its vitamin 
Bis content. The data are also in line with our 
inability to produce in mice, in contrast to what 
has been observed in rats, tumors by choline de- 
ficiency; with the recent report on the procarcino- 
genic effect of vitamin By, in rats; and with the 
greater incidence of spontaneous tumors in mice. 
(Supported by a research grant from the National 
Institutes of Health, Public Health Service.) 


Analysis of diet records. M. F. TrRuLtson* aNnD 
F. J. Srare. Dept. of Nutrition, Harvard School 
of Public Health, Boston, Mass. 

Diet records kept or prepared by the individual 
have been one of the most widely used methods for 
collecting nutritional data on population groups 
and for assessing the intake of individual subjects, 
particularly of school children. The length of time 
which these records should be kept to establish a 
reliable index of intake has never been adequately 
established. We have observed a gradual daily 
decrease of mean intake values of most nutrients, 
the longer a dietary survey is conducted, also a 
lowering of correlation coefficients the further 
apart the days are correlated. Four surveys in- 
volving 7-day dietary records starting on Monday, 
Tuesday, Wednesday and Friday have been stud- 
ied. The mean values of these dietary surveys, 
according to days on which they were started and 
the correlation among various days, will be dis- 
cussed. 


Effect of diet composition and activity on food in- 
take and body composition. Josepy J. VITALE,* 
JEAN Mayer* anp D. Marx Heogstep. Dept. 
of Nutrition, Harvard School of Public Health, 
Boston, Mass. 

Adult, female albino rats were housed indi- 
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vidually in small mouse cages so as to minimize 
energy expenditure while control animals were 
housed individually in larger cages. Four groups 
of 6 animals each were used in the 2 sets of cages 
and were fed on the following 4 diets: normal diet, 
high protein, high fat, and high fat-low protein. 
Food intakes were recorded daily during a 3- 
month period. The animals were then sacrificed. 
Body analyses were performed for fat and protein. 
Regardless of the activity: restriction, the animals: 
on the high fat and the high fat-low protein diet 
had a greater food intake and showed slightly 
more weight gains. There was no difference be- 
tween the affects of these 2 diets in the restricted 
groups; however, the unrestricted animals fed 
the high fat-low protein diet ate significantly 
more than all of the groups. The dietary intake 
and activity restrictions had no influence on per- 
centage of body protein. When the amount of 
glucogenic material in the diet was high, restric- 
tions of activity greatly influenced the amount of 
fat deposited. However, fat deposition was not 
affected when the concentration of glucogenic com- 
ponents was low. The caloric concentration of the 
high fat diets was not responsible for the results- 
noted, for when such diets were diluted with cellu- 
flour to bring the caloric concentration down to 
that of the normal and high-proteifi diets, the 
same effects were noted. 


Growth effect of various antibiotics on baby pigs 
fed synthetic rations. R. C. WaHLSTROoM* AND 
B. Connor Jounson. Div. of Animal Nutrition, 
Univ. of Illinois, Urbana. 

A synthetic 30% alpha-protein milk ration was 
supplemented with all known factors and fed to 
groups of 2-day-old pigs in 3 experiments. The ad- 
dition of aureomycin or of chloramphenicol at 
100 mg/kg. of dry matter consumed caused a 
significant increase in average daily gain over the 
basal group and also an increased caecal size. The 
addition of aureomycin to the diet of pigs not 
receiving vitamin B,.2 did not prevent the symp- 
toms of vitamin B,2 deficiency. Injection of crys- 
talline vitamin By. to these pigs after 49 days on 
a deficient diet caused a significant reticulocytosis 
as well as an increase in average daily gain and 
feed efficiency. Chloramphenicol decreased the 
number of coliform bacteria present in the feces 
during the initial stages of the experiment; how- 
ever, by the end of 3 weeks this effect was no 
longer apparent. Aureomycin, streptomycin and 
penicillin appeared to have no effect on coliform, 
lactobacilli or yeast cell counts. Sulfathalidine 
fed at a level of 2% of the diet caused a sustained 
significant reduction in coliform bacteria present 
in the feces. The results (weight gains and fecal 
bacteria data) of these experiments will be re- 
ported as well as the growth effect of condensed 
fish solubles; grass juice concentrate and vitamin 
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By on baby pigs fed the same ‘synthetic milk’ 
diet. 


Effects of riboflavin and pantothenic acid on 
the conjugation and detoxification of 2-amino- 
fluorene in the dog. ArtHuR W. WaseE* AND 
JamMEs B. Auutson. Bureau of Biological Re- 
search, Rutgers Univ., New Brunswick, N. J. 
Excess riboflavin in the diet protected animals 

from the damaging effects of the carcinogen, 2- 

acetylaminofluorene. This excess vitamin resulted 

in an increased excretion of a conjugated form of 
2-aminofluorene and of non-volatile phenols which 
are believed to be detoxified products of the car- 
cinogen. When the free base (2-aminofluorene) was 
fed only a small amount was normally conjugated. 

This conjugation was increased markedly in the 

presence of 10 and 100 times a normal riboflavin 

intake. It was demonstrated also that increasing 

the pantothenic acid content of the diet to 100 

times the amount considered adequate would raise 

the excretion of the conjugated form. The increase 
occurred in the presence of a low but normally 
adequate riboflavin intake. If the dog was satu- 
rated with riboflavin by feeding an excess of the 
vitamin the conjugation of the free base was at a 
maximum and increasing pantothenic acid above 
normal had little effect. These data suggest that 
pantothenic acid in the diet could effect the 
acetylation of other amines. It was demonstrated 
that panthenol (Roche) fed to people would in- 

crease the acetylation of sulphanilamide by 5%. 

The use of these vitamins for detoxification of 

various amines in animals is being studied further. 


Influence of protein and choline on copper ab- 
sorption. Poitip L. Wuite,* D. Marx Heostep 
AND J. Maysr.* Dept. of Nutrition, Harvard 
School of Public Health, Boston, Mass. 

White Leghorn cockerels were employed in the 
study of factors influencing the absorption of 
copper. The chicks were maintained on purified 
diets with varying concentrations of copper sul- 
fate, choline and protein. Alterations in the course 
of growth and liver-copper concentration were 
used as indices of copper absorption. Choline was 
found to increase the deposition of copper in 
chicks fed 10% casein diets, whereas higher pro- 
portions of protein decreased the toxicity of extra 
copper even in the presence of choline. The plum- 
age of those birds receiving additional copper 
was much superior in appearance to the normal or 
low copper control chicks. The fact that abundant 
feather production was maintained in spite of 
inhibited tissue growth suggests that copper in- 
fluences preferentially certain aspects of protein 
utilization. The increased absorption of copper in 
the presence of choline may be due to the forma- 
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tioe of complex copper-choline salts. Two such 
salts of choline and copper chloride have been 
prepared and characterized chemically. 


Microbiological evaluation of protein quality: I. 
A colorimetric method for determination of 
growth of Tetrahymena geleii W in protein 
suspensions. HaroLtp H. WILLIAMS AND Mary’ 
EK. Anperson.* Dept. of Biochemistry and Nu- 
trition, Cornell Univ., Ithaca, N. Y. 

A method is described for the estimation of the 
growth of the protozoan, Tetrahymena geleii W, 
in protein suspensions. The procedure involves a 
colorimetric determination of the red triphenyl- 
formazan formed by the reduction of the colorless 
2,3,5-triphenyltetrazolium chloride, a reaction 
effected by the respiratory enzymes of the or- 
ganism. The reaction is allowed to proceed for 4 
hours at 25°C. and is stopped, after this incuba- 
tion period, by the addition of mercuric chloride. 
The insoluble formazan is separated from the cul- 
ture solution by centrifugation and is then dis- 
solved in acetone. The optical density of this 
acetone solution, as measured spectrophotometri- 
cally, has been shown to be proportional to the 
number of organisms (volume of culture) 
treated. The colorimetric procedure has been used 
in obtaining dose-response curves of the organism 
to the 10 ‘essential’ amino acids—arginine, histi- 
dine, isoleucine, leucine, lysine, methionine, 
phenylalanine, threonine, tryptophan and valine. 
The procedure has also been successful in reflect- 
ing the response of 7'. geleit to graded nitrogen 
levels as supplied by soy bean oil meal, whole 
egg, casein, or animal liver meal. However, no 
attempt was made to evaluate these proteins 
numerically, as the criteria for assigning such 
values have not been definitely established for 
this organism. (Supported by a grant from the 
Herman Frasch Foundation to Cornell Uni- 
versity.) 


Histidine deficiency and liver enzyme activity. 
J. N. WriuraMs, JR. AND JAMES W. BoTHWELL 
(introduced by C. A. Etvensem). Dept. of Bio- 
chemistry, Univ. of Wisconsin, Madison. 

In a previous study in which the effects of a 
methionine deficiency upon rat liver enzyme ac- 
tivity were studied, it was reported that succinic 
dehydrogenase activity was decreased somewhat, 
that xanthine oxidase was completely removed 
and that endogenous respiration was practically 
unaffected (Proc. Soc. Exper. Biol. & Med. 72: 
386, 1949). This investigation has been extended 
to a study of the effects of a histidine deficiency 
upon the same liver enzymes with the inclusion of 
choline oxidase. As in the methionine studies, 4 
force-feeding procedure was undertaken to rule 








2 10 


uch 
een 


le 
no 
ns 


or 
he 


‘i- 


er 


<a < & 


oP 





, 


March 1961 


out effects due to differences in food consumption. 
One group of rats was force-fed a complete ration 
in which protein was supplied as an amino acid 
mixture.- Another group was force-fed the same 
ration except that histidine was omitted. After 
2 weeks of the feeding regimen, the animals were 
sacrificed for enzyme determinations. As con- 
trasted to the effects of a methionine deficiency, 
the histidine deficiency caused very few changes 
in liver enzyme activity. Liver xanthine oxidase, 
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which disappeared with methionine deficiency, 
was not decreased at all with the histidine de- 
ficiency. Similar results were obtained with cho- 
line oxidase and succinic dehydrogenase. En- 
dogenous respiration, however, appeared to be 
decreased somewhat with the histidine deficiency. 
A histidine deficiency was strongly evident among 
the animals fed the histidine-free ration as shown 
by over 50% mortality of that group after the first 
week of feeding. 
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Role of t-methionine in virus propagation. W. 
WitspuR ACKERMANN (introduced by THomas 
Francis, JR.). Dept. of Epidemiology and Virus 
Lab., Univ. of Michigan, School of Public Health, 
Ann Arbor. 

An experimental system is described for the 
study of the propagation of the PRS strain of in- 
fluenza type-A virus in the flasks of a Warburg 
apparatus. The host-cells are those of the chorioal- 
lantoic membrane and are maintained in a modi- 
fied Simms solution. In this system graded 
concentrations of pi-methoxinine are found to 
produce a proportional inhibition of the propaga- 
tion of the virus. This inhibition can be completely 
blocked by pui-methionine. As increasing amounts 
of this amino acid are added in the presence of 
pui-methoxinine, there is produced a correspond- 
ing response in the rate of synthesis of the virus. 
pL-ethionine and pi-methionine sulfoximine are 
found to act in much the same manner as DL- 
methoxinine. pi-methionine sulfoximine is 100 
times more effective an inhibitor than pL-ethio- 
nine or Dt-methoxinine. The action of the inhibi- 
tors can be blocked by t-methionine but not by 
p-methionine. Betaine, choline, cysteine and crea- 
tinine are inactive when tested for their ability 
to nullify inhibition by ethionine. pi-homocys- 
teine does partially block the inhibition by both 
methoxinine and ethionine. These inhibitors do 
not act by destroying the virus or the host-cells 
or by preventing infection of the cells, but rather 
by interference with the synthesis of the virus. 


Growth curve of poliomyelitis virus in mice. 
Joun D. AInsiie (introduced by Gorpon C. 
Brown). Dept. of Epidemiology and Virus Lab., 
School of Public Health, Univ. of Michigan, Ann 
Arbor. 

There is a need for a quantitative description 
of the pathogenesis of poliomyelitic infection in 
mice. This could add definitive information for 
the elucidation of the host-parasite relationship, 
and would be of immediate practical value, for 
example, in evaluating the results of chemother- 
apy for which the infection in the mouse is fre- 
quently used as a preliminary screening procedure. 
Using the Lansing strain of poliomyelitis virus it 


was found that maximal titers of virus were at- 
tained within 18-24 hours after inoculation, which 
was 24-30 hours before the onset of the first and 
maximal rate of paralysis. The virus content of 
the CNS then remained fairly constant for at 
least a week. Although the titer of virus was great- 
est in the spinal cords of paralyzed mice, there 
was little difference between the titer of their 
brains and the brains and cords of non-paralyzed 
mice. Confirmation that a high titer of virus is 
achieved rapidly was obtained when the brains 
and cords of 1000 mice were harvested 48 hours 
after intracerebral inoculation, at which time 
only 14% were paralyzed, and the resulting pool 
was found to have a very high titer. This proce- 
dure of collecting a pool could eliminate the de- 
lays consequent on irregularities in the incubation 
period and in the morbidity, as well as the loss of 
mice by death, which are inherent disadvantages 
of the usual method of collecting CNS only from 
paralyzed mice. 


Response to second Schick test in individuals re- 
maining positive after one Schick test. J. S. 
ALTMAN* AND GEOFFREY EpsALu. Epidemic Dis- 
ease Control Unit no. 4, Great Lakes, Ill. and 
Dept. of Microbiology, Boston Univ. School of 
Medicine, Boston, Mass. 

In the course of a study on the immunizing 
efficacy of small doses of diphtheria toxoid, sub- 
jects for the study were selected by the perform- 
ance of two successive Schick tests, on the as- 
sumption that those found positive on both tests 
would be true immunes. Because of a contrary 
observation by Dr. Kenneth Goodner, this hy- 
pothesis was submitted to a test. Out of approx- 
imately 300 students at a Navy electronics school, 
82 subjects were found whose antitoxin titer prior 
to testing was < 0.001 u/ml. and who remained 
available throughout this phase of the study. 
Thirty of the 82 showed antitoxin titers >0.003 U 
three weeks after the first Schick test. Twenty- 
five of the remainder showed a similar rise after 
the second Schick test. The significance of these 
findings will be commented upon. 


Tuberculin reaction in relation to local reaction 
to BCG vaccine in initially vaccinated and in 
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previously vaccinated persons. JoserH D. AROoN- 

son AND M. McGertigan.* Univ. of Pennsyl- 

vania, Henry Phipps Inst., Philadelphia. 

The local reaction to old tuberculin in a group 
of 3,510 adults not previously vaccinated with 
BCG vaccine was correlated to the simultaneous 
but separate injection of BCG vaccine. The in- 
tensity and character of the reactions were studied 
48 hours later in order to determine the frequency 
of exaggerated inflammatory reactions (Koch phe- 
nomenon) in relation to the tuberculin reaction. 
The Koch phenomenon was observed in 7.5% of 
those who failed to react to 0.1 mg. old tuberculin, 
in 82.5% who showed a slight positive reaction to 
tuberculin, and in 42.5% of those who gave a 
doubtful reaction to tuberculin. The reactions to 
0.1 mg. old tuberculin and to BCG vaccine were 
compared in a group of 99 persons vaccinated one 
year previously and who gave a slight, doubtful 
or negative reaction to tuberculin. When revac- 
¢inated with BCG vaccine, a Koch phenomenon 
was observed in 55% of those who were negative 
to 0.1 mg. old tuberculin, in 82.9% of those who 
were slightly positive to tuberculin and in 71.4% 
of those who gave a doubtful reaction to tubercu- 
lin. Of 46 persons who failed to react to 0.1 mg. 
old tuberculin, 21 or 45.7% reacted to 1.0 mg. old 
tuberculin, while 37 or 80.4% of the same group 
showed an exaggerated inflammatory reaction to 
BCG vaccine. Accelerated tubercle formation was 
found in almost all of those who were vaccinated 
one year previously when revaccinated with BCG 
vaccine. 


Effect of chemical agents on phage receptors of 
Phase II Sh. sonnei. Guy T. Barry aANnpD 
WaLTHER F. GoEBEL. Rockefeller Inst. for Med. 
Research, New York City. 

Because different preparations of the somatic 
antigen obtained from Phase II Sh. sonnei ex- 
hibit variations in their ability to inhibit T;, T, 
and T; bacteriophages, a study has been made of 
the effect of chemical agents on the phage ad- 
sorption properties of intact bacterial cells. A 
comparison of the rates of virus adsorption on 
live and chemically killed bacteria served as the 
criterion for the destruction of phage receptors. 
If the adsorbtive rates are the same, it can be 
assumed that no alteration of the receptor has 
occurred during the chemical manipulation of the 
microorganisms. Among the various reagents be- 
ing studied are formalin, phenol, ethylene oxide 
and certain antibiotics. Thus it has been found 
that when Phase II Sh. sonnei are killed by heat 
or by formal! in the rate of adsorption of Ty is 
unaffected, whereas that of T; is greatly reduced. 
The results thus far obtained indicate that the 
type specific somatic antigen of the Phase II 
organism, as it occurs on the cell surface, appears 
to be quite labile and can be altered in so far as its 
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ability to adsorb phage is concerned without de- 
tectable alteration in its antigenic or specific 
serological properties. 


Purification and characters of the virus of avian 
erythro-myeloblastic leucosis. J. W. Brarp, 
Dorotruy Brarp,* Epwarp A. Ecxert,* D. G. 
SHarp* anp T. Z. Cshxy.* Dept. of Surgery, 
Duke Univ. School of Medicine, Durham, N.C. 
Avian erythro-myeloblastic leucosis is a virus- 

induced neoplastic disease transmissible experi- 

mentally by transfer of filtered plasma to sus- 
ceptible chicks. Though the condition is readily 
passed in this way, a high concentration of virus 
in the plasma is not indicated by the relatively 
low incidence of positive inoculations (60% with 

10 ml. plasma, 12% with t0-™! ml. plasma). 

Nevertheless, a particulate component, present 

in relatively large amounts in the plasma of dis- 

eased birds, has been isolated by centrifugal pro- 
cedures. No evidence of this component has been 
seen in normal chicks or chicks refractory to the 
disease. Particles of similar character have been 
obtained also from thoroughly washed primitive 
blood cells occurring in the disease. Electron 
micrographic studies have been made of the 
morphology of the apparently sperm-shaped par- 
ticles in purified preparations. Serological studies 
have failed to reveal relationship with other 
viruses, especially with the Newcastle disease 
virus which the particles resemble to some extent. 

The relationship of the particles to the virus with 

respect to infectious properties has been deter- 

mined by recently deyeloped procedures for ti- 
trating the virus. 


Antigen-antibody reactions in agar II. Diffusion 
coefficients of antigens. Etmer L. Becker, J. 
Munoz, CiaupE LapresLeE AND Leon LEBEAU 
(introduced by KENNETH Rossins). Dept. of 
Bacteriology and Allergy Unit, Univ. of Illinois 
College of Medicine, Chicago. 

In the Oudin serum technique we have derived 
an equation relating the distance moved, x of the 
precipitate in time, t, to the antibody concentra- 
tion Ab, antigen concentration Ago, diffusion 
coefficient of the antigen, D, and the ratio of anti- 
gen to antibody at the equivalence point, R’. 
The equation holds quantitatively only for the 
limiting case of low concentration of antibody 
and high concentration of antigen as expected 
from the assumptions made in its derivation. 
Under these conditions and using the R’ value 
determined by the conventional quantitative pre- 
cipitin technique the following values for Dx 
X 107 were obtained of 5.9, 5.8 and 6.8 for crys- 
talline bovine serum albumin (B.S8.A.), horse 
serum albumin (H.S.A.) and egg albumin (Ea), 
respectively. The necessity of knowing R’ limits 
the use of (1) to immunochemically homogeneous 
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systems. From the first equation mentioned a 
relationship can be obtained by means of which D 
can be calculated without the necessity of know- 
ing R’. By means of this second relationship 
values for (Dx X 107) obtained for B.S.A., 
H.S.A. and Ea were 5.8, 5.6 and 7.2. The possible 
scope and limitations of the method will also be 
discussed. 


Analysis of specific precipitates for distinctive 
constituents of the antigen. Sam M. BersEerR* 
AND Exvin A. Kasat. Depts. of Neurology and 
Bacteriology, Columbia Univ., College of Physi- 
cians and Surgeons, and Neurological Inst., New 
York City. 

An estimate of the purity of a given antigen may 
be obtained by analyzing for one of its characteris- 
tic constituents in a specific precipitate formed 
with excess antibody. Since the Type II pneumo- 
coccal capsular polysaccharide (SII) was shown 
by Record and Stacey to contain rhamnose, the 
colorimetric methylpentose method of Dische and 
Shettles was used to analyze dissolved specific 
precipitates. The ratio of methylpentose color 
value to nitrogen of the antibody portion of 
specific precipitates was determined on rabbit 
SII anti-SIII and Friedlander B-anti-Fried- 
lander B and on human pneumococcal C-anti-C 
and SIII-anti-SIII precipitates, since these spe- 
cific polysaccharides gave only traces of methyl- 
pentose color. Ratios of methylpentose color to 
antibody N were 0.041 and 0.031 for the rabbit and 
human antibody globulins, respectively. Analyses 
of SII-rabbit anti-SII and SII-human anti-SII 
precipitates showed, after correction for methyl- 
pentose color due to antibody, that 94 and 97% 
of the methylpentose of the SII was precipitated. 
Addition of excess cross-reacting rabbit anti- 
Friedlander B to SII precipitated 99% of the 
methylpentose of the SII. Since the Friedlander B 
polysaccharide contains no methylpentose, the 
cross reaction with SII must be due to structural 
similarities of the other constituents of the mole- 
cules. The ratios of methylpentose to antibody N 
and the color values with the Folin-Ciocalteau 
tyrosine reagent for human antibody globulins 
are identical with those found for normal human 
gamma globulin. 


Immunologic response to vaccination with inac- 
tivated cowpox vaccine. ABRAM S. BENENSON 
AND C. Henry Kempe (introduced by G. 
Epsaui). Second Army Area Med. Lab., Ft. 
George G. Meade, Md. and Dept. of Pathology and 
Bacteriology, Tufts College Med. School, Boston, 
Mass. 

Previous studies have shown that inactivated 
cowpox vaccine may produce any type of morpho- 
logical reaction in previously vaccinated subjects. 
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In order to determine whether such reactions pro- 
duce a ‘boost’ in immunity, blood was drawn be- 
fore and 3 weeks after vaccination of 48 Tufts 
College medical students with inactivated vac- 
cine, and of 47 with active vaccine. Sera were 
examined by complement-fixation and hemag- 
glutination-inhibition tests. With inactivated vac- 
cine, all subjects presented immediate reactions: 
with varying morphology; one very allergic asth- 
matic subject showed a significant rise only 
with the complement-fixation test; all other sub- 
jects showed no significant change in titer with 
either serological technique. With live virus; 3 
students developed vaccinia, 17 vaccinoid reac- 
tions and the remainder immediate reactions; the 
expected serological response was manifested by 
both procedures; and rises in titer were present 
with all forms of immediate reaction. One month 
after original vaccination, 49 students who had 
received inactivated vaccine were revaccinated 
with potent material. Two vaccinia and 21 vac- 
cinoid reactions occurred in a total of 49 subjects, 
essentially the same distribution as observed in 
the actually vaccinated group. The lack of sig- 
nificant difference in resistance to infection con- 
firms the serological implication that no immunity 
resulted from the exposure to and reaction from 
inactivated material and that this reaction is a 
manifestation of skin sensitization and does not 
confer immunity unless live virus is employed. 
With live virus, the immediate reaction observed 
may represent a combination of sensitivity reac- 
tion and abortive infection. 


Prevention of paralytic poliomyelitis in monkeys 
with human immune globulin. Davip Bop1an. 
Poliomyelitis Lab., Dept. of Epidemiology, Johns 
Hopkins Univ., Baltimore, Md. 

Gamma globulin, from the American Red Cross 
plasma pools, neutralizes all three known polio- 
myelitis virus types (Proc. Soc. Exper. Biol. & 
Med. 72: 259, 1949). In rhesus inoculated in calf 
muscles with 10,000 intracerebral pDsos of viruses 
of low infectivity by this route (Frederick, Leon, 
or Lansing), 2 ml. of gamma globulin per kg. in 
opposite calf muscles at the same time, reduced 
paralysis due to intramuscular immunization from 
10/35 (control rate) to 0/35. Under the same 
conditions, but with virus of high intramuscular 
infectivity (MV virus), the paralytic rate was 
reduced from 14/24 to 3/24. Paralysis was also 
prevented when gamma globulin was administered 
3 days before or 3 days after intramuscular virus 
injection. Lansing antibody due to the gamma 
globulin could be detected in low titer in the serum 
at least as long as 17 days following administration 
of 2 ml/kg., and 6 (but not 8) weeks after giving 
10 ml/kg. In monkeys immunized with Lansing 
virus (3 times in 4 weeks), with gamma globulin 
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given concomitantly each time, as described 
above, antibody levels one week after the last 
injection were equal to those of control monkeys 
receiving active virus alone (1:2000). Both groups 
of monkeys subsequently resisted intracerebral 
challenge with 1000 pps of Lansing virus. In orally 
inoculated cynomolgus monkeys, receiving con- 
comitant intramuscular gamma globulin (10 
ml/kg.) paralysis appeared to be prevented, but 
control paralytic rates were too low to be con- 
clusive. 


Allergenic properties of erythrogenic toxin of 
Streptococcus hemolyticus. DANtEL A. Bororr. 
Pasteur Inst., Paris, France. 

In the course of our studies of the erythrogenic 
toxin of the hemolytic streptococci it was observed 
that intracutaneous injections of sub skin testing 
dose of this toxin induced a heightened sensitivity 
in the skin of the rabbits to subsequent injections 
of the same amount of this toxin. This sensitivity 
manifests itself 24 hours after the initial injection 
by a large wheal and erythema. Subsequent in- 
jections only accelerate the reaction. All parts of 
the skin of the prepared rabbit appeared to be 
sensitive. The reaction seemed to be specific as 
the rabbits failed to react to substances -other 
than streptococcus toxin. Streptococcus toxin 
prepared by us as well as the toxin obtained from 
other sources possessed this allergenic property. 
The rabbits remained sensitive for at least 3 
months after the initial injection. The rapidity of 
the allergic response rules out the possibility of 
its being the Arthus phenomenon. That it is not 
the Shwartzman phenomenon is evidenced by the 
failure of the rabbits to react to bacterial sub- 
stances injected intravenously. All rabbits show- 
ing skin sensitivity also showed marked kidney 
damage not observed in normal controls. 


The effect of pL-ethionine on poliomyelitis virus 
growth in tissue culture. Gorpon C. Brown 
AND W. W. AcKERMANN. Dept. of Epidemiology 
and Virus Lab., School of Public Health, Univ. 
of Michigan, Ann Arbor. 

L-methionine has been shown to be involved in 
the biosynthesis of the PR8 strain of influenza 
virus. The propagation of this virus is inhibited by 
structural analogues of L-methionine. If polio- 
myelitis virus has this same requirement its 
growth should be affected by the presence of DL- 
ethionine, an inhibitor of t-methionine. The Lans- 
ing strain of poliomyelitis virus was grown in a 
tissue culture medium of minced human em- 
bryonic tissue in Hank’s solution plus Simms 
ultrafiltrate. As determined by mouse inoculation, 
the tissue culture fluids between the 2nd and 11th 
days had maximum titers between 10-* and 10-4. 
When pt-ethionine in a concentration of 2.98 
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mg/ml. was added to the fluid a suppression in 
viral growth approximating 2 logs was observed. 
This suppression was almost complete when the 
quantity of inhibitor was doubled (5.86 mg/ml.). 
Subsequently when pi-ethionine was not incor- 
porated in the fluid, virus propagation was re- 
sumed. This inhibitory effect is similar to that 
observed with influenza virus in tissue culture. 
Other structural analogues of normal metabolites 
are being tested by tissue culture technique which 
offers a convenient tool for biochemical studies of 
requirements for virus growth. 


Tissue culture studies on liver cells of tuberculin 
sensitized animals in the presence of tubercu- 
lin (purified protein derivative). Sonsa M. Buck- 
LEY AND JOHN J. Buck.ey (introduced by 
FRANK MALTANER). Div. of Exptl. Chemotherapy, 
Sloan-Kettering Inst. for Cancer Research, and 
Div. of Labs. and Research, New York State 
Dept. of Health, Sloan-Kettering Inst. for Cancer 
Research, New York City. 

A difference between the anaphylactic type of 
hypersensitivity and the tuberculin type has been 
clearly demonstrated in tissue cultures of cells of 
mesenchymal origin, namely fibroblasts, poly- 
morphonuclear leucocytes, lymphocytes, macro- 
phages, and young marrow cells (RicH aNp Lewis. 
Bull. Johns Hopkins Hosp. 50: 115, 1932). Further- 
more, it has been shown that epithelial hepatic 
cells from Arthus sensitized animals are unaffected 
by contact with the specific antigen in tissue cul- 
ture, whether in the presence or absence of specific 
antibody. The purpose of the present experiments 
was to test in vitro the effect of purified protein 
derivative (PPD) (Parke, Davis and Company) 
of tubercle bacilli on epithelial hepatic cells from 
tuberculin sensitized animals. Washed liver cells 
of normal and allergic rabbits were exposed to a 
given concentration of PPD. It was found that 
cells of allergic animals are much more sensitive 
to the effects of PPD than those of normal ani- 
mals. Cellular injury and necrosis of allergic liver 
cells was observed at measured amounts of PPD 
by which normal liver cells were unaffected. Com- 
binations of cells with allergic or normal plasma 
seemed to indicate that a humoral factor is not 
involved in the allergic reaction. It could not be 
determined in these experiments whether comple- 
ment plays a role in the allergic reaction as it is 
well known that all plasma contains complement. 


A systematic study of certain viruses isolated in 
the tropics of Africa and South America. III. 
Physical properties. Joun ©. Bucur (intro- 
duced by R. M. Tayrtor). Labs. of International 
Health Div. of Rockefeller Fndn., New York 
City. 

Work in progress is reported on the biophysical 
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studies of these viruses with reference to: a) Pre- 
cipitability with protamine sulfate; b) size as de- 
termined by ultrafiltration and centrifugation; 
c) shape of the virus particles as shown by elec- 
tron microscopy; d) stability in desiccation. 


Metabolism of antigenic I* proteins; effect of 
antigen and host alteration. S. C. BuKantz, 
F. J. Dixon, G. J. Dammin* anv D. W. Tat- 
MAGE.* Washington Univ. School of Medicine, 
St. Louis, Mo. 

The mechanisms involved in the metabolism of 
antigens have been investigated: 1) in normal 
rabbits with tracer labelled I* bovine serum 
albumin, I* bovine gamma globulin (I*-BGG), 
and with I*-BGG altered chemically by azo con- 
jugation or iodination to saturation; and 2) with 
I*-BGG injected into animals after whole body 
irradiation, active immunization, passive immu- 
nization, and in a specific anamnestic response. 
I*-BGG disappeared from the circulation in three 
phases (75% in 24 hours, 92% in 96 hours, and 
virtually 100% in 9 days) and was never retained 
in or concentrated by tissues. Complement fixing 
antibody appeared by the seventh day, was maxi- 
mal at the 10th, and disappeared by the 20th day. 
By contrast, R-salt-azo-biphenyl-azo I*-BGG and 
P-amino benzoic acid-azo-I*-BGG disappeared 
from circulation precipitously (90% loss in 6 hours 
and 99% loss in 24 hours) and were retained in 
the RE macrophages of several organs, notably 
spleen, liver, and lymph nodes, with an approxi- 
mate tissue half-life of 3-7 days. The iodine 
saturated antigen left the circulation as rapidly 
as azo antigens, with less tissue retention. Urine 
excretion of I! containing protein breakdown 
products reflected the blood and tissue elimina- 
tion of antigen. X-ray (300 r or more) did not 
effect the non-immune rate of elimination of 
antigen, although the immune response was sup- 
pressed. The intravenous injection of antibody to 
I*-BGG produced a prompt decrease in circulating 
antigen in proportion to the amount of antibody 
injected. Finally, in a specific anamnestic re- 
sponse, antigen disappearance during first two 
days was at the usual non-immune rates and a 
typical immune rate began at the third day. 


Incorporation of C'* leucine by antibody proteins. 
Norman Butman* and Dan H. CAMPBELL. 
Gates and Crellin Labs. of Chemistry, California 
Inst. of Technology, Pasadena. 

Kooyman and Campbell (J ACS 70: 1293, 1948) 
have reported that rabbits given intraperitoneal 
injections of C carboxyl labelled leucine incor- 
porated this leucine into the serum proteins. The 
data obtained in these preliminary experiments 
indicated that not only actively formed antibodies 
but also passively transferred antibodies acquired 
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radioactivity. Subsequent studies using somewhat 
modified and more quantitative techniques have 
failed to confirm the latter observation. While ac. 
tively formed antibodies incorporated the C¥ 
leucine to a marked extent little or no activity 
was acquired by the passively transferred anti- 
body which is in agreement with the earlier work 
of Heidelberger et al. (JBC 144: 555, 1942). Studies 
were also made on the uptake of the radioactivity 
by other plasma proteins and erythrocytes. 


Role of activated blood protease in anaphylactic 
and anaphylactoid reactions. KENNETH L. Bur. 
pon, Rurus K. GutTurie* anp DeLorss Ff. 
Ricx.* Dept. of Microbiology, Baylor Univ. Col- 
lege of Medicine, Houston, Tex. 

An essential relationship has been discovered 
between the calcium content of blood and its anti- 
tryptic action. Complete removal of the protease 
inhibitor from whole blood, plasma, or serum, may 
be accomplished at will, merely by precipitation 
of all the calcium. Serum specimens may be fully 
decalcified and freed of all inhibitor in one hour, 
are diluted only 1:1, and remain unchanged in 
antibody content. The proteolytic activity of 
such sera has been titrated by a sensitive fibrino- 
genolytic test and also be a newly devised, simpler 
method using rennin as the substrate. Results are 
expressed in terms of proteolytic units equivalent 
to the action of a standard, stable solution of 
crystalline trypsin. Freshly decalcified serum 
shows a certain degree of proteolytic activity 
presumably due to the protease already in the ac- 
tive state at the time the blood sample was drawn. 
Addition of peptone in vitro to decalcified serum 
from normal individuals, or of antigen to treated 
sera from sensitized or immunized animals, re- 
sults in immediate activation of more protease. 
Activation also occurs in vivo during acute ana- 
phylactic or anaphylactoid (peptone) shock. The 
protease titers of samples collected at the height 
of the reaction are usually at least double those of 
the same animals just before the shock injection. 
Such proteolytic sera produce anaphylaxis-like 
symptoms and death on injection into normal ani- 
mals. Surviving animals become relatively refrac- 
tory not only to further injections of proteolytic 
serum but to specifically inducted anaphylaxis. 


Development of antibody following transfer of 
cells taken from lymph nodes of sensitized or 
immunized animals. MERRILL W. Cuasse. Rocke- 
feller Inst. for Med. Research, New York City. 
When guinea pigs are sensitized with drugs 

such as picryl chloride, the white cells will confer 

upon normal recipient guinea pigs the specific 
dermal sensitiveness of the donors. Moreover, 
when the donors are rendered highly sensitive by 
special methods (Cuasg, M. W. Federation Proc. 





ime 10 


ewhat 

have 
le ac. 
e Cu 
tivity 
anti- 
work 
udies 
sivity 


lactic 
Bur- 
s F, 

Col- 


ered 
anti- 
ease 
may 
tion 
‘ully 
our, 
d in 
r of 
ino- 
pler 
are 
lent 
1 of 
rum 
rity 
ac- 
wh. 
um 
ted 








March 1951 


9: 379, 1950) and a sufficient amount (0.5-0.9 ml.) 
of washed splenic cells or cells teased from lymph 
nodes is injected into the recipient via circulation 
and peritoneal cavity, it is found that the recipi- 
ent can possess within 2 or 3 days both a specific 
anaphylactic hypersensitiveness and circulating 
antibodies. The two effects mediated by white 
cells appear to be separable, namely development 
of contact-type sensitivity to the simple drug and 
appearance of circulating antibody. The acquired 
antibody becomes detectable usually by the sec- 
ond or third day, but its concentration rises until 
the fifth or sixth day. Preformed antibody has not 
been found in significant amounts upon extracting 
the cells, and antibody has not appeared following 
the injection of killed cells. The mere injection 
of guinea pigs with o-chlorobenzoyl chloride 
suffices to render them suitable as cell donors 
7-10 days later: lymph node cells have elicited the 
appearance of antibody in the recipient animals 
within one day and also a pronounced anaphylac- 
tic hypersensitiveness of the uterus as tested in 
the Dale technique with o-chlorobenzoyl casein. 
By analogous procedure, cells of the lymph nodes 
of rabbits injected with sheep erythrocytes have 
been injected into a normal rabbit with resulting 
appearance of hemolysin. : 


Typing of Coxsackie viruses. Sequence of develop- 
ment of complement fixing antigens. GUILLERMO 
ConTRERAS (introduced by JosepH L. MEL- 
nick). Section of Preventive Medicine, Yale Univ., 
New Haven, Conn. 

Previous work in this laboratory had indicated 
that in order to obtain complement fixing antigens 
from the low titer strains of the Coxsackie or C 
viruses, it was necessary to carry out a partial 
purification and concentration of the original 
suspension. In a search for a more satisfactory 
antigen, large infective doses (about 100,000 LDj0o) 
of each of 3 antigenic types were inoculated into 
newborn mice, and groups of animals were sacri- 
ficed at daily intervals. Complement fixing anti- 
gens of maximum titer were obtained from the 
skinned torsos of mice sacrificed between 24 and 
48 hours after inoculation. Soon after the peak 
titer was reached, the level of antigen began to 
descend rapidly. In contrast, the curve showing 
the incidence of paralysis among the animals used 
as source of antigens, ascended as the level of anti- 
gen decreased. With such antigens the comple- 
ment fixation test has been applied to the typing 
of virus strains isolated in this laboratory from 
flies, sewage, and patients. Antiserum against un- 
known strains were prepared in adult mice using 
the combined action of tissue suspensions and 
Freund’s adjuvants. With a known strain it was 
shown that even a dose as small as 1-3 LD; was 
able to produce a specific antibody response. Usu- 
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ally antigens were prepared for the unknown 
strains and tested with standard sera. Over ten 
antigenic types are now recognized. The results 
are in agreement with those obtained by the 
neutralization test. 


Intracellular distribution of radioiodinated anti- 
gens. CHARLES F. CrampTon* AND FELIX 
HavrowitTz. Dept. of Chemistry, Indiana Univ., 
Bloomington. 

It was recently reported that the bulk of the 
radioactivity deposited in the livers of rabbits 
injected with I'*!-iodoprotein antigens is bound to 
the proteins of the mitochondrial fraction obtained 
by differential centrifugation and subsequent 
precipitation with trichloroacetic acid (Science 
112: 300, 1950). An extension of these observations 
has revealed that the pattern of intracellular 
antigen distribution depends on the time elapsing 
between injection and sacrifice of the animal. If 
the radioactivity of the proteins of the whole liver 
homogenate (in cpm/mg.) is taken as 1.0, the 
activity of the microsomal proteins dropped from 
about 2.0 at 5 minutes after injection to 0.5 at 9 
hours after injection. The corresponding relative 
radioactivity of the mitochondrial -proteins in- 
creased from 1.7 (5 minutes) to 2.8 (9 hours). As 
yet we are unable to explain why the microsomes 
contain a considerable part of the antigen for 
only a short period following injection, whereas 
the mitochondria account for a large percentage 
of the antigen at all times investigated, particu- 
larly several hours after injection. Possibly the 
microsomes play a role in the intracellular trans- 
port of the antigen from the cell membrane to the 
mitechondria, or perhaps the microsomes after 
fixing the antigen rapidly undergo conversion into 
mitochondria. The pattern of intracellular dis- 
tribution 24 hours following injection was not in- 
fluenced by previous sensitization to the antigen. 
However, the amount of antigen administered 
seems to play a non-specific role in the distribution 
pattern. Large doses lead to an appreciably higher 
recovery of radioactivity in the supernatant frac- 
tion in the short term experiments. 


Pulmonary toxicity of New Castle Disease virus 
(NDV) in mice. Frep M. Davenport. Dept. of 
Epidemiology and Virus Lab., School of Public 
Health, Univ. of Michigan, Ann Arbor. 
Although lung lesions and death in mice and 

hamsters regularly follow the intranasal inocula- 

tion of large doses of certain egg passaged lines of 
influenza virus, the yield of virus is comparatively 
low. It has been suggested that the lesions so 
produced result from a direct toxic action of the 
virus, rather than from viral multiplication. In 
order to study the pulmonary toxicity of virus 
suspensions, in the absence of viral multiplica- 
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tion, other virus-host systems were selected. Large 
doses of NDV inoculated intranasally produce 
lung lesions and death in mice. The lesions can- 
not be reproduced by serial passage nor can virus 
be recovered following this procedure. The lesions 
are prevented by homologous immune serum but 
not by normal or heterologous immune serum. 
The gross and microscopic appearance of these 
lesions have been studied. No toxicity was mani- 
fest following intracerebral inoculation of uncon- 
centrated NDV suspensions. Heat inactivation of 
virus suspensions abolishes both the capacity to 
hemagglutinate chicken erythrocytes and to pro- 
duce lung lesions. Vaccinated mice develop he- 
magglutination-inhibiting antibodies and antitoxic 
antibodies but are not protected when challenged 
with NDV intranasally. This unexpected result 
appears related to the intravascular location of 
the antibody and the rapid rate of adsorption of 
virus to cells. Immune serum instilled intranasally 
before virus inoculation prevents lesions, but fails 
to protect in instilled as early as 5 minutes after 
inoculation. The results of preliminary experi- 
ments with influenza virus in guinea pigs are simi- 
lar. 


Hemoantibodies in mice of inbred strains. IsRaEL 
DavipsoHN AND Kurt Strern.* Dept. of Path- 
ology, Chicago Med. School, and Mount Sinai 
Med. Research Fndn., Chicago, Ill. 
Hemoantibodies in the serum of mice showed 

considerable differences depending on strain der- 

ivation. In 10 strains (C57 Black, C57 Brown, 

C57 Leaden, C3H, dba, A, Akm, B alb C, Marsh- 

albino, I) some or all of the following antibodies 

were studied: natural and immune agglutinins and 
hemolysins for sheep, chicken, and human 
erythrocytes. Natural antisheep agglutinins were 
found with greatest frequency and in highest titers 
in some sublines of C57 Blacks. Natural anti- 
chicken agglutinins were found in all animals of 
strains tested, with exception of C3H and Akm; 
the highest titers occurred in C57 Brown, C57 
Leaden, A, and C57 Blacks. Natural agglutinins 
for human erythrocytes were rare, low-titered, or 
absent. Natural hemolysins for sheep and human 
erythrocytes were absent, and for chicken erythro- 
cytes very rare. Immune agglutinins and hemoly- 
sins for sheep, chicken and human erythrocytes 
were highest in C57 Blacks as compared with C3H, 
dba, A, Akm. Absorption experiments demon- 
strated independence of antibodies for sheep and 
chicken erythrocytes. The natural antisheep ag- 
glutinin in mice is different from the Forssman and 
the infectious mononucleosis type. The findings 
raise a number of questions which form the basis 
for three lines of investigations pursued at pres- 
ent. Are the differences in natural hemoantibodies 
1) accompanied by antigenic differences in the 
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tissues of the inbred strains; 2) determined genet. 
ically? 3) Are the differences in immune response 
related to other biologic properties of inbred 
strains? (Supported, in part, by a research grant 
from the National Cancer Institute, Nationa] 
Institute of Health, Public Health Service.) 


Mechanism of PABA bacteriostasis: competition 
with a new vitamin, p-hydroxybenzoic acid, 
Bernarp D. Davis. U.S. Public Health Service 
Tuberculosis Research Lab., Cornell Univ. Med. 
College, New York City. 

Mutants of Escherichia coli blocked in the syn- 
thesis of shikimic acid, a precursor of aromatic 
compounds, grow only slowly on a mixture of 
tyrosine, phenylalanine, tryptophan, and p.- 
aminobenzoic acid (PABA). Growth is accelerated 
by addition of either shikimic acid, an excess of 
PABA, or wild type culture filtrate. A fifth aro- 
matic metabolite, Y was therefore postulated to 
be formed readily from shikimic acid, and less 
readily from PABA. Y was demonstrated in wild 
type filtrate by paper chromatography combined 
with mutant response. Its presence in traces in 
Whatman No. | paper led us to test many aromatic 
compounds; the only active one, p-hydroxyben- 
zoic acid (POB), gives maximal acceleration at 
0.01 ug/ml. and is chromatographically identical 
with Y. Since POB structurally resembles PABA, 
a known antirickettsial chemotherapeutic, antag- 
onism between these compounds was investigated 
(ef. SNYDER AND Davis, this issue). PABA was 
found to slow growth of wild type EF. coli at 200 
to 1600 ug/ml.; POB in a 1/200 ratio completely 
overcomes this inhibition. 4,4’-Dihydroxydi- 
phenyl sulfone also behaves as a competitive 
analogue of POB. Even an excess of either an- 
alogue produces only partial inhibition,—i.e. a 
partial POB requirement; similarly no available 
mutants have a complete POB requirement. In all 
cases this requirement becomes complete on ad- 
dition of remarkably little L-aspartic acid (1 
ug/ml.), without change in the POB/PABA com- 
petitive ratio; yet even at 3000 ug/ml. aspartic 
acid alone does not prevent growth. 


Principles governing the practical application 
of complement-fixation tests. Jos& O. DE 
ALMEIDA,* ARTHUR M. SILVERSTEIN* AND 
FRANK Ma.taner. Div. of Labs. and Research, 
New York State Dept. of Health, Sloan-Kettering 
Inst. for Cancer Research, New York City. 

In a study of the syphilitic system it has been 
found, as indicated previously in other systems, 
that complement fixation is an equilibrium phe- 
nomenon. The various relations which may be 
derived from this assumption to represent the in- 
teraction of complement with syphilitic antibody- 
cardiolipin complex were confirmed experimen- 
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tally. Utilizing these concepts, the authors have 
subjected to critical analysis the methods for the 
determination of titer of syphilitic sera. It has 
been possible to rationalize adequately many 
practices which were accepted on purely experi- 
mental grounds and to indicate the criteria to be 
used in selecting a method for evaluation of titer. 


Radiosensitive and radioresistant phases in anti- 
body production. F. J. Dixon, D. W. Tatmace* 
and 8S. C. Buxantz. Washington Univ. School 
of Medicine, St. Louis, Mo. 

The radiosensitivity of the antibody response is 
well known, but the time relationships of radia- 
tion, antigen administration, and antibody sup- 
pression or response have not been completely 
explored. The following observations were made 
were made in rabbits using I"! labelled bovine 
gamma globulin as antigen. Antibody was de- 
termined by complement fixation, employing four 
50% units. 1) Antibody response to initial antigen 
exposure is completely suppressed by 300 r or 
more roentgens whole body radiation given 40 
hours before injection of antigen. With 500 r, this 
suppression is evident for 6 weeks. 2) However, no 
suppression of initial antibody response is noted 
following 500 r given simultaneously with antigen, 
and only partial antibody suppression follows 500 
r given 2} hours before the antigen. 3) The spe- 
cific anamnestic response, unlike the initial anti- 
body response, is not prevented by 500 r 40 hours 
before the second injection of antigen. It is ap- 
parent that within a matter of hours after 300- 
500 r radiation, an animal losses a substance neces- 
sary for the production of antibody. However, 
since simultaneous radiation and antigen ad- 
ministration does not diminish antibody produc- 
tion in spite of the fact that the necessary radio- 
sensitive substance can persist for only a matter 
of hours, it would appear that the radiosensitive 
portion of the antibody response lasts only a few 
hours. The remainder of the antibody response, 
during which the antibody protein is actually 
produced, lasts several weeks and can be carried 
on undiminished in spite of radiation. The com- 
plete radioresistance of the specific anamnestic 
response indicates a lasting orientation of anti- 
body producing sites to the specific antigen, so 
that on second antigen administration the radio- 
sensitive initiation phase of antibody production 
is unnecessary. 


Bacterial activity of normal guinea pig serum for 
non-encapsulated strains of Klebsiella pneu- 
moniae. JEAN A. DONNELLY* AND JAMES C. 
Humpuries. Dept. of Bacteriology, Univ. of 
Kentucky, Lexington. 

Non-encapsulated S form variants of Klebsiella 
pneumoniae, types A, B, and C have been found 
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to be killed by fresh normal guinea pig serum. 
This bactericidal activity appears to be due to 
complement and natural antibody. Sera heated to 
56°C. for 30 minutes showed no bactericidal ac- 
tivity. The activity was removed from sera with- 
out marked reduction in their hemolytic comple- 
ment titers by absorption with suspensions of the 
susceptible bacteria in the cold (2°C.). However, 
mixtures of such complement active absorbed sera 
and heat inactivated sera were found to have re- 
gained their bactericidal activity. Sera were ir- 
reversibly inactivated by 70°C. for 30 minutes. 
The specificity of the bactericidal activity was 
tested by measuring the effect of heterologous 
absorption on the bactericidal titer for an S strain 
derived from a type A K. pneumoniae strain. 
Absorption by an S strain derived from a type B 
K. pneumoniae strain, and by a strain of Coryne- 
bacterium xerosis caused a marked reduction in 
bactericidal activity, whereas absorption with a 
type C derived S strain removed only approxi- 
mately half of the activity and absorption with a 
strain of Pseudomonas aeruginosa removed none 
of the activity. The encapsulated M form parent 
strains were found to be resistant to the bacterici- 
dal activity of these normal sera. It would appear 
that the capsule acts as a physical barrier pre- 
venting contact between the somatic antigens and 
the bactericidal antibodies in these sera. 


Hemagglutination by tularemia antisera and its 
inhibition by polysaccharide. RicHarp J. FEIN- 
BERG* AND GEORGE G. Wriaut. Biological Dept., 
Chemical Corps, Camp: Detrick, Frederick, Md. 
Erythrocytes treated with polysaccharide from 

Past. tularensis become specifically agglutinable 

by various tularemia antisera. Optimum sensiti- 

zation occurred when equal parts of 10% washed 
erythrocyte suspension and 0.005% polysaccha- 
ride were incubated 4 hours at 37°C. Thorough 
washing was then necessary to remove uncom- 
bined polysaccharide. Erythrocytes of human 
type O, A, and B, chicken, rabbit, guinea pig, 
mouse, sheep, and monkey were sensitized to the 
same degree under these conditions. In the pres- 
ence of guinea pig complement sensitized sheep 
erythrocytes were lysed by tularemia antisera 
from man, horse, goat, rabbit, and rat; cells of 
other species listed above were agglutinated but 

did not show lysis. Polysaccharide was tightly 

bound to the erythrocytes, since repeated washing 

did not diminish their reactivity. Rabbits im- 

munized with sensitized human erythrocytes 

developed antipolysaccharide antibody. Sensitiza- 
tion did not alter the natural agglutinability of 
erythrocytes by antisera, influenza virus, or botu- 
lium toxin, nor their susceptibility to lysis by 
lecithinase. Prior treatment of erythrocytes with 
lipase, periodate, or receptor destroying enzyme 
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of V. cholerae did not alter sensitization. Agglu- 
tination of the sensitized erythrocytes by antisera 
was strongly inhibited by free polysaccharide. 
Under appropriate conditions definite inhibition 
was noted in the presence of 0.001 gamma of poly- 
saccharide. 


Inhibition of vibrio El Tor hemolysin by some 
agents. OscaR FELSENFELD. Hektoen Inst., 
Chicago, Iil. 

The hemolysin of the El Tor vibrio is closely 
related to its lecithinase activity. Sulfadiazine, 
sulfamerazine, sulfamethazine, sulfanilamide and 
12 amino acids failed to inhibit hemolysis, while 
lecithin, cephalin, phytin and BAL reduced the 
quantity of hemolysin produced in vitro. Strepto- 
mycin, neomycin, aureomycin and chloromycetin 
in amounts equivalent to one-tenth to one-half 
of their bacteriostatic doses significantly reduced 
the amount of hemolysin produced per vibrio. 
Penicillin, polymyxin B and D, subtilin, circulin, 
bacitracin and prodigiosin did not show such 
action. While formol and phenol in subinhibitory 
doses caused substantial changes in the agglutin- 
ability of the vibrios, no such effect was observed 
under the influence of antibiotics. 


Failure of cortisone to affect rate of disappearance 
of antibody protein. Epwarp E. Fiscuei, Her- 
BERT C. STOERK AND MoGEeNs BJ@RNEBOE.* 
Columbia Univ. College of Physicians and Sur- 
geons, New York City, Merck Inst. for Therapeutic 
Research, Rahway, N. J., and Kommumhospi- 
talet, Copenhagen, Denmark. 

It has been previously found that a depression 
of circulating antibody occurs in actively im- 
munized animals within 6 hours to 3 days after 
ACTH or cortisone administration (J. Immunol. 
61: 89, 1949; J. Exper. Med. 93: 37, 1951; Am. J. 
Path. 26: 708, 1950). This suggested that protein 
catabolism was accelerated by the hormones. To 
test this possibility, 4 rabbits were given equal 
amounts of rabbit antipneumococcus globulin 
solution intravenously. Two of the rabbits were 
treated with 10 mg. cortisone daily for 3 days be- 
fore and 10 days following such passive immuniza- 
tion. After 20 minutes, 24 hours, 48 hours, and 4, 
7, and 10 days, the ‘labelled’ globulin remaining 
in the circulation was determined by the quanti- 
tative agglutination method of Heidelberger and 
Kabat. The concentration of antibody remaining 
in the normal and cortisone-treated animals was 
similar, with a ‘half-life’ of about 6 days in all 
cases. The results suggest that cortisone does not 
increase the catabolism of the protein studied. 
The possibility is discussed that an inhibition of 
protein synthesis may explain the nitrogen loss 
accompanying cortisone administration. 
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Electrolyte changes during anaphylactic shock in 
mice. CHARLES L. Fox, Jr.,* Cart T. NeEtson 
AND EuizABETH B, FREEMAN.* Dept. of Bacte- 
riology and Dermatology, Columbia Univ. College 
of Physicians and Surgeons, New York City. 
Electrolyte changes of considerable magnitude 

have been observed in the tissues of animals sub. 
jected to fatal shock by burns or trauma (Am. J: 
Physiol. 151: 155, 1947). Accordingly similar stud- 
ies were conducted during anaphylactic shock. 
Mice were sensitized by intraperitoneal injections 
of 1 ml. of normal horse serum every second day 
for a total of 4 ml. Eleven to 15 days after the last 
injection, 1 ml. was rapidly administered intra- 
venously. Fatal anaphylactic shock occurred in 
50 of 71 sensitized mice. Normal mice given a 
similar intravenous injection showed no ill effects. 
The hind legs of these and shocked mice which 
died were amputated uniformly at the groin and 
analyzed for water, Cl, K and Na. The cation 
analyses were performed with our internal stand- 
ard flame photometer (Anal. Chem. 23: 1951, in 
press). The results in mEq/liter of water were: 
shocked mice—K 108 + 2.3, Na 106 + 1.5, Cl 
67 + 1.3; controls, after receiving antigen—K 
120 + 3.2, Na 88 + 4.9, Cl 52 + 4.1. The hemato- 
crit of pooled blood from shocked mice was 67% 
contrasted with 41% in the controls. Plasma K was 
markedly elevated and serum Na and Cl were 
increased but to a lesser degree. Urinary excretion 
of K, Na and Cl was subnormal for 2448 hours 
after non-fatal shock. When sensitized mice were 
given 3.0 mg. of cortisone 18 hours prior to the 
challenging dose of antigen, all of 45 pre-treated 
mice survived. These data indicate that anaphy- 
lactic shock in mice is associated with hemocon- 
centration and profound changes in _ tissue 
electrolytes characterized by the movement of Na 
and Cl into and release of K from tissues. Corti- 
sone inhibited the anaphylactic shock. 


Indonesian Weil’s disease in Puerto Rico and the 
United States. Witt1am S. GocHENour, JR., 
Rosert H. Yacer, Psycue W. Wermore,* 
LaRveE B. Evans,* Ropert J. Byrng,* AARON 
ALEXANDER* AND JOHN HIGHTOWER.* Army 
Med. Service Graduate School, Washington, D.C., 
and Tropical Research Med. Lab., San Juan, 
Puerto Rico. 

During investigation of an epidemic of lepto- 
spirosis in Puerto Rico, leptospirae were isolated 
from 32 human patients, 10 rats, 2 mongooses and 
1 dog by culture and/or animal inoculation of 
blood, cerebrospinal fluid, urine and kidney sus- 
pensions. Although not all strains isolated have 
yet been identified, one group is of sufficient 
importance to warrant this preliminary report. 
Strain identifications were made on the basis of 
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cross agglutination-lysis, antibody absorbtion and 
hamster protection tests (GocHENOUR, YAGER, 
anD WETMORE, Proc. Soc. Exper. Bio. & Med. 74: 
199, 1950) with known type strains. The lepto- 
spirae so far identified fall within 3 groups: L. 
icterohaemorrhagiae (isolated from cases of men- 
ingitis as well as of classical Weil’s disease), L. 
canicola, and L. battaviae, the etiologic agent of 
Indonesian Weil’s disease. Serologic evidence in- 
dicates that both rats and mongooses in Puerto 
Rico harbor L. icterohaemorrhagiae and L. ba- 
taviae. Leptospirae isolated from these animals are 
currently being definitely studied. Examination of 
a serum from a trapper in Louisiana, submitted by 
Dr. M. Raphael of the Veterans Administration 
Hospital, New Orleans, revealed the presence of 
agglutinating and lysing antibodies against L. 
bataviae in titer of 1:3200. These findings demon- 
strate the existence in North America of a human 
leptospirosis hitherto reported only from Asia, 
and emphasize necessity for more intensive criti- 
cal investigation of the strains of leptospirae 
present in North America. 


A theory for antigen-antibody reactions. RicHarp 
J. GoutpBere (introduced by Dan H. Camp- 
BELL). Gates and Crellin Labs. of Chemistry, 
California Inst. of Technology, Pasadena, Cal. 
A statistical mechanical theory involving multi- 

‘valent antigens, divalent antibodies, and uni- 
valent (blocking) antibodies has been developed 
on the assumption that all reaction sites are 
equally reactive. Three dimensional aggregates 
are formed which eventually become sufficiently 
large to precipitate. States of inhibition to states 
of precipitation are predicted in both antigen and 
antibody excess regions. Immunological differ- 
ences between horse and rabbit antibodies are 
explained in the light of this theory. The Heidel- 
berger equation for the amount of precipitate 
formed in the antibody excess region has been 
derived using this theory and its limitations have 
been studied. Ratios of antibody to antigen in the 
precipitate can be predicted for the range over 
which precipitation occurs for the two types of 
precipitation systems. Experimental values for 
these ratios are in agreement with theory. The 
theory indicates that the optimal proportions 
ratio is not necessarily the same for both of these 
systems. Blocking antibodies limit the range over 
which precipitation can:occur. The relation of the 
antibody-antigen molecular ratio to the equiva- 
lent zone is discussed. 


Significance of Schick test in adults. K. GooDNER 
AND A. M. pE ANDINO, JR. Jefferson Med. College 
of Philadelphia, Philadelphia, Pa. 

Schick tests on succeeding classes of medical 
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students reveal that the proportion of Schick- 
positives among young adults is gradually in- 
creasing. Under the usual interpretation this 
would be taken to mean that the proportion of 
non-immunes among the adult population has 
risen considerably during the last two decades. 
However with the minimal stimulus of the Schick 
test a large proportion of these apparent non- 
immunes was capable of developing Schick-nega- 
tive or ‘immune’ status. The proportion of po- 
tential ‘immunes’ is therefore still high. The 
original Schick rates probably reflect only the 
lack of exposure to the organism or toxin. Single 
Schick test surveys of adult populations in regions 
where diphtheria is almost non-existent may have 
little or no value in determining.the potentialities 
of the population with reference to diphtheria im- 
munity. The practice of instituting immunization 
in adults on the basis of a single positive Schick 
test may well be questioned especially if one con- 
siders the nunber of severe reactions which follow 
the use of diphtheria toxoid in adults. 


Transfer of cells from lymph nodes of rabbits fol- 
lowing regional injection of antigens. SUSANNA 
Harris* anp T. N. Harris. Children’s Hospital 
of Philadelphia and the Univ. of Pennsylvania, 
Philadelphia. 

It has recently been observed by Chase that 
following repeated injections of antigenic material 
in guinea pigs cells could be teased from the re- 
gional lymph nodes and spleen which, when in- 
jected into fresh guinea pigs, corferred dermal 
hypersensitivity and gave rise to anaphylacto- 
genic antibodies and precipitins. In the present 
study dysentery organisms were injected into the 
foot pads of rabbits and the popliteal lymph nodes 
were excised 4 days later. Cells were teased from 
these nodes and after repeated washing were in- 
jected intravenously or intraperitoneally into 
fresh rabbits. The latter showed homologous ag- 
glutinins on the first day thereafter, with gradu- 
ally increasing titer until the 3rd or 4th day. A 
plateau was maintained at this level until the 7th 
or 9th day, after which there was a decline over 
the period of the next month. The transfer of cell 
suspensions which were frozen and thawed three 
times in a bath of dry ice and alcohol did not re- 
sult in the appearance of antibodies in the serum 
of the recipient rabbit. Because of the effect of 
freezing and thawing and other treatments of the 
cells, and on the basis of quantitative considera- 
tions, it is felt that the antibody which appears 
in the serum of rabbits receiving these cells cannot 
be attributed to the passive transfer of preformed 
antibody nor to the carryover of antigen which 
could cause active immunization. 
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Effect of ACTH and cortisone on antibody. W. 
Paut Havens, JR. AND JAMES M. SHAFFER (in- 
troduced by KENNETH GoopNER). Dept. of Pre- 
ventive Medicine, Jefferson Med. College, Phila- 
delphia, Pa., and the Army Hepatic and Metabolic 
Center, Valley; Forge General Hosp., Phoenizville, 
Pa. 

The effect of ACTH and cortisone on the 
amounts of circulating diphtheria antitoxin which 
appeared as an anamnestic response in Schick- 
negative patients at various intervals after the 
intramuscular inoculation of 50 Lf purified diph- 
theria toxoid was studied. The pattern of produc- 
tion of diphtheria antitoxin in control subjects 
showed quantitative variations, but qualitatively 
was characterized by an increase, detectable by 
the 3rd to 5th day, reaching a maximum between 
the 10th and 21st days, and declining thereafter. 
ACTH or cortisone was administered to 20 pa- 
tients in different dosages and at variable times 
during the post-inoculation period. The amounts 
of circulating antibody found after the adminis- 
tration of these materials suggest that their use 
early (lst to 17th day) in the period of develop- 
ment of antibody, when the titer was increasing, 
and later (25th to 30th day), at a time when the 
titer was declining, apparently did not alter the 
pattern of response qualitatively as compared 
with the control subjects. A quantitative differ- 
ence in intensity of response could not be de- 
termined from the data. It was of interest, how 
ever, that in 11 patients whose circulating 
diphtheria antitoxin was determined 4 or 8 hours 
after a single dose of 40 or 50 mg. of ACTH, a 
slight reduction was found. The possibility that 
this represented a ‘blocking’ or catabolic effect of 
ACTH is considered. 


Teschen disease (viral encephalomyelitis of 
swine). DorotHy M. HorstMaANnn (introduced 
by Joun R. Pau). Section of Preventive Medi- 
cine, Yale Univ., New Haven, Conn. 

Teschen disease of swine is a virus encephalo- 
myelitis which, although its occurrence is un- 
known on the American continent, has been 
enzootic and epizootic in eastern Europe for at 
least 20 years. Since attention has been called to 
supposed similarities between it and poliomyelitis, 
studies were undertaken to attempt a classifica- 
tion of Teschen among the neurotropic viruses. 
No susceptible host other than the pig was found, 
although monkeys, newborn and young mice and 
hamsters, cotton rats, meadow voles, eggs and 
tissue culture were tried. The size of the virus by 
filtration through gradacol membranes was found 
to be between 10 and 15 mu. Pathologically the 
disease is a diffuse encephalomyelitis with heavi- 
est involvement of the cerebellum, thalamus, 
basal nuclei and spinal cord. Monkeys and ro- 
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dents which had been previously inoculated with 
Teschen virus were as susceptible as controls to 
Lansing strains of poliomyelitis virus introduced 
intracerebrally. No interference could be demon- 
strated in mice between Teschen and Y-SK polio- 
myelitis, FA, or EEE viruses. Mice immunized 
against Teschen virus were as susceptible as con-, 
trols to Y-SK and Lancing strains of poliomyelitis 
virus, Theiler’s TO and FA strains of mouse 
encephalomyelitis, St. Louis, EEE, and Japanese 
B encephalitis viruses. Teschen virus appears 
therefore to be a distinct agent with a unique host 
range, a characteristic pathological picture, and 
with no antigenic relationships to any of the above 
viruses. 


Limitation of alimentary virus carriage in 
chimpanzees immunized against poliomyelitis. 
Howarp Howe. Poliomyelitis Lab., Johns 
Hopkins Univ., Baltimore, Md. 

In connection with a more extensive study, the 
frequency with which poliomyelitis virus could be 
recovered from the stools of chimpanzees has been 
investigated in 3 groups of animals—those receiv- 
ing virus for the first time, and in immunized ani- 
mals receiving homotypic and heterotypic viruses. 
Immunization was carried out by intramuscular 
vaccination with active and inactive virus, or by 
the induction of alimentary infection by oral in- 
oculation. Stools which had been collected be- 
tween the 7th and the 21st days following the test 
feeding of virus to the chimpanzees were assayed 
for the presence of virus by transnasal inoculation 
into pairs of rhesus monkeys. Of 48 stools col- 
lected from 12 previously uninoculated chim- 
panzees, 63% were found positive while of 36 stools 
from 9 immunized animals which escaped paralysis 
following homotypic challenge but nevertheless 
became carriers, 33% were positive (P = .015). 
The control animals eliminated virus for an aver- 
age of 17 days while the immunized animals 
averaged 10 days. There was no demonstrable 
difference between vaccinated animals and those 
which had suffered previous alimentary infections. 
Immunized animals which had received homol- 
ogous or homotypic oral challenges were also 
compared with those receiving heterotypic chal- 
lenge. Of 40 animals receiving homotypic challenge 
78% remained virus free, while but 33% of 18 
animals were free of virus following heterotypic 
challenge (P = .002). The latter did not differ 
significantly from the controls. It is therefore 
demonstrated that immunization reduces the in- 
tensity and duration of homotypic infection but 
has no demonstrable effect upon heterotypic 
strains. 


A soluble antigen from Herpes simplex virus giv- 
ing specific skin reactions. ERNEST JAWETz. Div. 
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of Bacteriology and Medicine, Univ. of California 

Med. School, San Francisco. 

Allantoic and amniotic fluids from embryonated 
eggs infected with herpes simplex virus are suit- 
able skin-testing antigens. This property in the 
past has been assumed to be due to the virus par- 
ticles present in such fluids. However, virus par- 
ticles sedimented from egg fluids and resuspended 
in saline no longer give positive skin tests in 
known reactors. The reacting substance remains 
in the supernatant fluid. Whole allantoic fluid was 
harvested from 12-day-old embryonated eggs in- 
fected with herpes virus on the 7th day of incuba- 
tion. It contained 10°” infective units/ml. by 
titration on the chorioallantoic membrane. After 
inactivation with ultra-violet light, 0.1 ml. of the 
material injected intracutaneously gave an aver- 
age reaction of 17.6 + 1.2 mm. diameter in 31 
subjects. The sediment obtained by centrifuging 
this fluid at 13,000 X g for 1 hour was made up 
to volume in buffered saline and contained 10°” 
infective units/ml. It gave skin reactions of a 
mean diameter of only 7.4 + 0.97 mm. in 24 sub- 
jects. Although the supernatant fluid contained 
less than 0.5% of the original virus concentration 
it resulted in skin reactions of 18.5 + 1.5 mm. 
mean diameter. The erythema, induratiOn and 
time sequence of the delayed reaction was similar 
with whole allantoic fluid and with the superna- 
tant obtained from 2 different egg-adapted strains 
of herpes virus. It appears, therefore, that the 
substance is a soluble antigen. It withstood heat- 
ing at 56°C. for 2 hours (reactions measuring 22.8 
+ 2.5 mm). It was present in only low concentra- 
tion, because 10-fold dilution markedly reduced 
the size of the skin reaction (8.1 + 1.6 mm). The 
soluble antigen is nontoxic to mice by the intra- 
cerebral and intravenous route, and can fix com- 
plement in the presence of antiherpes sera. 


Variation in antiphage activity of the somatic 
antigen of Phase II Sh. sonnei. Marceris A. 
JESAITIS* AND WALTHER F. GorBEL. Rockefeller 
Inst. for Med. Research, New York City. 

The method of killing the microorganisms prior 
to their harvesting determines, to a considerable 
extent, the anti-phage activity of the chemically 
purified somatic antigen of Phase II Sh. sonnet. 
In addition, the serological and chemical proper- 
ties of different preparations show some variation. 
Cells killed with 1% formalin yield an immuno- 
logically active lipocarbohydrate-protein complex 
which inhibits strongly the T, virus and to a lesser 
T; and T;. When the bacilli are killed with 1% 
phenol, the serologically active component fails 
to inhibit materially any of the phages. Subse- 
quent digestion with proteolytic enzymes yields a 
product with enhanced serological activity, and 
which now inhibits the T; and Ty, phages. It has 
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but slight inhibitory action against the T, virus. ° 


The substance isolated from formal killed cells 
contains approximately 5% nitrogen and 3.2% 
phosphorus, whereas that obtained from phenol 
killed bacilli contains 12% nitrogen, and 1% 
phosphorus. After digestion, the latter yields a 
product which chemically, at least, is very similar 
to that obtained from formal killed bacilli. By dis- 
sociation with 90% phenol both antigens yield a 
lipocarbohydrate complex containing 3.1% nitro- 
gen and 3.8% phosphorus. These substances still 
retain their antiphase activities. Analyses of the 
hydrolytic products reveal that they contain 30% 
phospholipid, 19% glucose, 9% glucosamine, 8% 
amino acids, 11% phosphoric acid, and 23% of an 
unidentified component. 


A systematic study of certain viruses isolated in 
the tropics of Africa and South America. V. 
Histopathological lesions produced in chick 
embryos and laboratory mammals. Hara.p N. 
JOHNSON (introduced by R. M. Taytor). Labs. 
of the International Health Div., Rockefeller 
Fndn., New York City. 

As was noted in the section on cultivation of the 
viruses in chick embryos, specimens were taken 
for histological study in order to determine 
whether the multiplication of the virus was asso- 
ciated with abnormalities in growth or destruction 
of tissue cells and what types of tissues were af- 
fected. The type and location of lesions produced 
in white laboratory mice by infection with the 
viruses will be described. Hamsters are susceptible 
to infection with some of the viruses included in 
this study and the pathology of the disease pro- 
duced in this host will be included. 


Inhibition of Columbia SK virus hemagglutination 
by polio-convalescent human sera. Ciaus W. 
JUNGEBLUT AND Beni Horvatu.* Dept. of Bac- 
teriology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

A total of 80 sera, obtained from patients dur- 
ing the acute or subacute stage of illness diagnosed 
as abortive or paralytic poliomyelitis, were ex- 
amined for their ability to inhibit the hemagglu- 
tinating effect of Columbia SK virus on sheep red 
cells. The results were interpreted by comparing 
the action of these sera with the action of normal 
monkey serum on the hemagglutinating system. 
Thirteen human sera in this group were capable 
of inhibiting the hemagglutination reaction to a 
significant degree; another 15 sera gave doubtful 
results. The remaining 52 sera were clearly nega- 
tive. A comparison with the mouse neutralizing 
test which was carried out with some of the posi- 
tive and negative human sera showed no consist- 
ent agreement between the in vitro and in vivo 
method for antibody determination. 


? 


412 


Effect of cortisone on experimental acute dis- 
seminated encephalomyelitis. Ervin A. Kaspar, 
ABNER Wo.LF AND Apa E. Bezer.* Depts. of 
Neurology, Bacteriology and Pathology, College of 
Physicians and Surgeons, Columbia Univ., and 
the Neurological Inst., New York City. 

The effect of cortisone on the acute dissemi- 
nated encephalomyelitis produced in rhesus 
monkeys by injection of homologous brain emul- 
sions with the Freund adjuvants (paraffin oil, 
aquaphor and killed tubercle bacilli) was in- 
vestigated. None of 6 monkeys given 40 mg. 
cortisone daily for 1 week prior to the adminis- 
tration of brain emulsion with adjuvants and for 
10 weeks thereafter developed symptoms or 
showed pathological changes, while all of 6 con- 
trol monkeys showed characteristic symptoms and 
pathology of acute disseminated encephalomyeli- 
tis. In a second experiment all of 6 controls were 
positive, while only 2 of 6 animals receiving 10 
mg. and 2 of 6 given 5 mg. of cortisone 6 times 
weekly developed encephalomyelitis during a simi- 
lar period. One of 3 animals given 17.5 mg. corti- 
sone for 3 weeks and none of 3 given 17.5 mg. for 
6 weeks showed pathological changes. Examina- 
tion of the sites of inoculation of the brain emul- 
sions showed marked inhibition of the granulo- 
matous response to the tubercle bacilli in the 
cortisone-treated animals as compared to the con- 
trols. The data suggest, in accord with the find- 
ings of Ragan et al. for wound healing, that the 
mode of action of cortisone lies in its modification 
of the local granulomatous response previously 
established to be necessary for the production of 
the disseminated encephalomyelitis. 


Universal serologic reactions of rabbits injected 
with tissue lipids. Reupen L. Kann aANpD 
HELENE Petrenco.* Univ. Hospital, Univ. of 
Mich., Ann Arbor. 

This study was undertaken to determine 
whether the injection of rabbits with tissue lipids 
affects precipitation in the universal serologic re- 
action with lipid antigen in these animals. Normal 
rabbits give varying degrees of precipitation in 
this reaction, while the same rabbit gives a rela- 
tively constant degree of precipitation. This find- 
ing suggests the presence of natural antibodies 
to lipids—of different concentrations in different 
rabbits and of approximately the same concen- 
tration in the same animal. With regard to the 
response of animals to injected lipids, it is gener- 
ally assumed that lipids (haptens) are incapable 
of calling forth antibody production unless they 
are injected in combination with a protein. It was 
observed that rabbits injected with tissue lipids 
(present in Kahn antigen) without protein showed 
an increase in precipitation in their universal 
reactions over their normal precipitation levels. 
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The increase was noted generally after 6 or more 
injections of lipids given at approximately weekly 
intervals. With the discontinuance of the injec- 
tions precipitation was gradually reduced. It is 
believed that the natural antibodies to lipids pres- 
ent in normal rabbit serum are auto-antibodies 
formed in response to antigenic tissue lipids liber- 
ated in normal catabolism; also that the increase 
in precipitation in the injected rabbits is the result 
of increased auto-antibody production associated 
with an increase in catabolism and in liberation 
of antigenic lipids as a result of the injections. 


Universal serologic reactions of rabbits injected 
with Freund’s adjuvant. Reuvpen L. Kany, 
ALBERT H. WHEELER AND Evia M. Branpon.* 
Univ. Hospital, Univ. of Mich., Ann Arbor. 
A combination of paraffin oil, lanolin-like sub- 

stances and killed tubercle bacilli (Freund’s ad- 

juvant) has been found by different workers to 
augment specific antibody production to the in- 
jection of antigen. In this laboratory, it was pri- 
marily desired to find the extent to which pre- 
cipitation in the universal serologic reaction with 
lipid antigen in rabbits might be affected by the 
injection of saline extracts of various tissues if 

Freund’s adjuvant were also employed. It was 

found that, following such injections, precipita- 

tion in the universal reaction became markedly 
increased over the normal precipitation level 
shown by the animals. Then it was observed that 

Freund’s adjuvant injected in rabbits without 

the tissue extracts also resulted in a marked in- 

crease in precipitation, When the ingredients of 

Freund’s adjuvant were injected individually, it 

was found that the use of paraffin oil or killed tu- 

bercle bacilli resulted in increased precipitation, 
while the use of lanolin-like substances had little 
effect on precipitation. It is believed that the in- 
crease in precipitation in the universal reaction is 
associated with the tissue injury resulting from 
the injections of the paraffin oil or tubercle bacilli. 

This injury presumably augments the liberation 

of antigenic lipids and the resulting production of 

acquired auto-antibodies. 


Studies in complement-fixation. II. Establish- 
ment of optimal concentrations of serum and 
cerebrospinal fluid for diagnosis. JoHn F. KENT 
AND Hans Neuratu. Depts. of Bacteriology and 
Biochemistry, Duke Univ. School of Medicine, 
Durham, N.C. 

The effects upon complement (C’) of prelimi- 
nary incubation with human serum or cerebrospinal 
fluid (CSF) were investigated; normal and syphi- 
litic test fluids were examined, alone and with 
cardiolipin antigen, in comparative studies con- 
ducted with and without addition of Mg** and 
Ca** in concentrations optimal for immune hemol- 
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ysis. When divalent cation (DC) is not added, 
hemolysis by C’ is subject to opposing influences 
of test fluid, namely enhancement by endogenous 
DC and inhibition by a normal function charac- 
teristic of inactivated serum. Equilibrium between 
these influences is a function of test fluid concen- 
tration. With increasing concentrations of serum 
it shifts progressively from enhancement to in- 
hibition of hemolysis and a neutral intermediate 
concentration may be established as optimal for 
diagnosis by complement-fixation. With the ad- 
dition of DC, the hemolytic unit of C’ is con- 
siderably decreased, and complement-fixation 
tests employing a specified number of units exhibit 
increased sensitivity to antigen-antibody com- 
plex. Under the conditions, however, endogenous 
DC of test fluid cannot further enhance hemolysis 
and normal inhibitory properties of serum appear 
greatly increased. Unfortunately, when serum 
concentration is reduced to minimize inhibitory 
(anticomplementary) reactions, the sensitivity 
to fixation gained by introducing DC is sacrificed. 
In the case of CSF, however, inhibitory 
properties are normally minimal. Accordingly, 
the quantity introducible in complement-fixation 
tests, whether conducted with or without added 
DC, is restricted only by the volume allofted to 
test fluid, and the sensitivity afforded by added 
DC is fully realized. 


A systematic study of certain viruses isolated in 
the tropics of Africa and South America. II. 
Cross-complement fixation tests. J. AUSTIN 
Kerr (introduced by R. M. Taytor). Labs. of 
the International Health Div., Rockefeller Fndn., 
New York City. 

The antigens were saline extracts of infected 
mouse brains from which the lipids had been 
previously extracted either by acetone and ether 
or by benzene. The antisera were prepared either 
in guinea pigs or in albino mice. Guinea pigs were 
immunized either with guinea pig or hamster 
brain material; mice were immunized with mouse 
brain material. The Kolmer technique was used, 
with overnight fixation in the cold room, and with 
a total volume of 0.6 ml. of reagents in each tube. 
In addition to the usual controls, all reagents 
were tested for reactivity to mouse encephalomye- 
litis before being considered satisfactory for use. 


Fecal and serum antibody response to crystalline 
egg albumin. Marian Evitiotr KosHianp. Dept. 
of Bacteriology and Immunology, Harvard Med. 
School, Boston, Mass. 

Recent studies (KosHLAND AND Burrows, J. 
Immunol. 65: 93, 1950) of the fecal and serum anti- 
body to cholera vaccine indicated that fecal anti- 
body represented the rate of antibody formation 
and that serum antibody represented an accumu- 
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lation of antibody. The antibody response in 
guinea pigs to crystalline egg albumin was in- 
vestigated to determine the effect of the nature 
of the antigen on the relationship between fecal 
and serum antibody. The method employed was 
the quantitative complement fixation procedure 
of Mayer et al. (J. Immunol. 59: 195, 1948). In a 
series of experiments in which a single intraperi- 
toneal inoculation of egg albumin and adjuvant 
was used, relatively high serum titers were ob- 
tained, but no fecal antibody was detectable 
within the limits of experimental error (plus or 
minus 0.1 50% complement units). With the egg 
albumin-adjuvant antigen the ratio of fecal to 
serum antibody was less than one-twentieth of 
that observed in the cholera éxperiments. It was 
tentatively concluded that fecal antibody was not 
transported to the bowel in the bile or by migrat- 
ing lymphocytes, but was produced by local cells, 
along the intestinal tract. 


Immunochemical properties of antitoxin in normal 
and allergic individuals hyperimmunized with 
diphtheria toxoid. Witt1am J. Kuuns, H. SHer- 
woop LAWRENCE, AND A. M. PApPpENHEIMER, 
Jr. Dept. of Microbiology, New York Univ. College 
of Medicine, and the Bellevue Hospital Third 
Med. Service, New York City. 

Studies on sera from normal individuals hyper- 
immunized with purified diphtheria toxoid have 
demonstrated a close correlation between the in 
vivo antitoxin titers as determined by the rabbit 
intracutaneous technic and the in vitro titer as 
determined by quantitative precipitation. It was 
found that within experimental error 1 unit of 
human antitoxin is equivalent to 16 ug. specifi- 
cally precipitable antitoxic y-globulin. It has now 
been found that circulating antitoxins from sev- 
eral persons with marked allergic histories show 
highly significant discrepancies between in vivo 
and in vitro antitoxin titers. Despite the presence 
of 50-200 units of antitoxin per ec. as shown by 
rabbit skin test, the sera from a number of allergic 
patients contained only 4-8 ug. specifically pre- 
cipitable antitoxic protein per unit. In the tubes 
showing maximal precipitation, 50-80% of the 
total antitoxin remained in the supernatant. In 
one patient whose serum contained 50 units/cc., 
no precipitating antitoxin whatever could be 
demonstrated. Passive transfer experiments using 
this serum indicated a high titer of skin sensitizing 
antitoxin when the site of passive transfer was 
tested 48 hours later with 0.01 ug. highly purified 
toxoid. These experiments indicate a possible 
identity between skin-sensitizing and non-pre- 
cipitating antibody. 


Chemical and immunological studies on purifica- 
tion of Vi antigen from Escherichia coli 5396/38. 
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Maurice Lanpy,* Marion WEBSTER,* MONROE 

E. Freeman* anp H. C. Batson. Biologic 

Products Div. and Dept. of Biochemistry, Army 

Med. Service Graduate School, Washington, D.C. 

Vi antigen, an important immunogenic com- 
ponent of Salmonella typhosa, occurs also in several 
other enteric species, viz., S. paratyphi C, S. bal- 
lerup, and in a few coli strains. Escherichia coli 
§396/38 was selected for isolation of Vi antigen 
since quantitative studies made in these labora- 
tories had indicated that it was the richest source 
of this antigen. The procedure for purification of 
Vi antigen was: 1) extraction of acetone-dried 
organisms with 0.9% sodium chloride; 2) fractional 
precipitation of the extract by ethanol at high 
salt concentrations; 3) fractional precipitation of 
the most active fraction by ethanol at px 3.4; 4) 
acetic acid hydrolysis with subsequent precipita- 
tion of the active antigen by ethanol; and 4) elec- 
trodialysis, which reduced the ash content from 
15% to less than 1%. This procedure yielded a 
water soluble viscous acid which flocculated read- 
ily with albumin solutions near pH 4.0. This ma- 
terial had an acid number of 330. Tests for uronic 
acid were negative. The acid contained amino 
nitrogen, but qualitative tests for hexosamine, 
polypeptides and proteins were essentially nega- 
tive. The maximum value for reducing sugars after 


hydrolysis was less than 4%. The purified Vi 
antigen possessed high mouse protective potency 


(EDi) = 0.001 wg.) against challenge with S. 
typhosa, but immunogenicity as measured by Vi 
antibody production in rabbits had been altered. 
The purified antigen exhibited a high degree of 
serological activity and specificity in collodion 
agglutination, hemagglutination, quantitative 
complement fixation and quantitative precipitin 
tests with typhoid, ballerup and coli Vi antisera. 
As determined by tests on the supernatants from 
quantitative precipitin tests with FE. coli 5896/38 
antiserum, the purified Vi antigen appears to be 
immunologically homogeneous. 


In vitro reactions of cercariae of S. mansoni with 
immune sera. Cu’IEN Liv, FREDERIK B. Bana 
AND LAURENCE B. SENTERFIT (introduced by 
A. PAPPENHEIMER, JR.). Dept. of Medicine, 
Johns Hopkins Univ. School of Medicine, Balti- 
more, Md. 

Three different types of reactions have been 
observed when living schistosome cercariae are 
placed in immune sera. They are: 1) a precipitate 
formation; 2) a membrane formation; and 3) an 
agglutination of the cercariae when sufficient 
number are present. The precipitate reaction is 
clear only in fresh immune serum or heated im- 
mune serum reactivated by the addition of fresh 
normal guinea pig serum. On the other hand, no 
heat-labile factor is needed for the formation of 
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the membrane or agglutination of cercariae. The 
development of the precipitate and agglutinin 
antibody occurs at the end of the incubation pe- 
riod and continues to be present in a high titer for 
many months. However, some monkeys and men 
who have been infected with schistosomiasis for 
several years and who are still actively infected 
as shown by positive stool examinations may give 
a negative test. Cross precipitate formation and 
agglutination of cercariae has been observed in 
the serum of monkeys infected with trichinella. 
There is no evidence of protection produced by 
one infection against the other, as shown by the 
trichina infected monkey which had a high ag- 
glutinin titer and which was still susceptible to a 
challenge of Schistosoma mansoni cercariae at a 
very small dose. 


Chemoprophylactic effect of mercurial compound 
in suppressing intestinal carriage of Theiler’s 
virus (TO) in mice. Geratp A. LoGrippo, 
Davin P. Earue, Jr., IRvinG GRAEF, AND 
Rosert Warp (introduced by JuLEs FREuNpD). 
Depts. of Medicine and Pediatrics, New York 
Univ.-Bellevwe Med. Center, New York City. 
Unpublished studies in this laboratory have 

indicated that the feeding of certain mercurial 
compounds to normal mice was followed by a 
reduction in the concentration of Theiler’s virus 
(TO) excreted in their feces. The present study 
was designed to determine whether or not mercury 
fed to TO virus-free mice would prevent the es- 
tablishment of the intestinal carrier state during 
exposure to the virus. All TO virus-free mice 
became carriers within a week when exposed to 
mice excreting TO virus. However, the majority 
of TO virus-free mice, when alpha-mercapto-p- 
(2-thiazolylsulfamyl) acetanilide was added to 
their diet, failed to exhibit the virus in their 
feces after 1 week of exposure to virus-excreting 
mice. One week after discontinuing the drug, TO 
virus was found in the stools of most of the mice, 
even when the drug was continued for 7 days after 
removal from virus exposure. 


Effect of cortisone on the pathogenesis of tubercu- 
losis. Max B. Lurie, Peter Zappasopi* AND 
ArtTHUR M. DANNENBERG, JR.* Henry Phipps 
Inst., Univ. of Pennsylvania, Philadelphia. 
Tuberculosis is associated with an hypertrophy 

of the adrenal cortex; the greater the hypertrophy, 

the greater the native resistance to the infection. 

Litter mates of inbred susceptible rabbits were 

divided into 2 groups. One received 2 mg. of corti- 

sone acetate/kg. intramuscularly on alternate 
days throughout the study. The other served as 
controls. When the experimental animals were 
under the effects of cortisone, both groups were 
simultaneously exposed to the inhalation of viru- 
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lent human-type tubercle bacilli. It was found 
that, notwithstanding the greater in vivo phago- 
cytic capacity afforded the reticulo-endothelial 
cells by cortisone, the number of inhaled bacilli 
initially arrested in the lung was no greater in the 
experimentals. Culturally, the bacilli were more 
numerous in the lungs of the cortisone rabbits. 
However, in the draining nodes of the controls 
the bacilli greatly outnumbered those of the ex- 
perimentals. Five weeks after exposure the num- 
ber of primary, visible tubercles in the lung was 
4 times greater in the experimental rabbits. 
However, they were smaller, and their spread to 
the rest of the body was much less than in the 
controls. The lesions in the cortisone rabbits were 
caseous pneumonice foci with intraalveolar plugs 
of partially caseated cells swarming with inordi- 
nate numbers of bacilli. There was little perifocal 
inflammation. The lesions in the controls were 
tuberculous granulomas with well advanced, dis- 
crete caseous centers containing moderate num- 
bers of bacilli and surrounded by widespread, 
perifocal inflammation. The permeability of the 
capillaries, as observed by Menkin, was reduced 
by cortisone. Nonspecific irritants as well as tu- 
berculin induced much greater inflammation in 
the control rabbits. The role of reduced capillary 
permeability in this relation as well as in the more 
effective localization of the disease at the portal 
of entry that results from cortisone is considered. 
Withdrawal of cortisone caused dissemination of 
the disease and fatal issue. 


Isolation of the pantothenate-synthesizing en- 
zyme from Escherichia coli. WERNER K. Maas 
(introduced by Bernarp D. Davis). USPHS 
Tuberculosis Res. Lab., Cornell Univ. Med. Col 
lege, New York City. 

Growth experiments with mutants have sug- 
gested the hypothesis that mutation affects a 
biosynthetic reaction by causing absence or al- 
teration of the corresponding enzyme. This hy- 
pothesis can be tested more directly by comparison 
of the enzyme isolated from wild type and mutant. 
Biosynthesis of pantothenate in EH. coli by pep- 
tidic coupling of 8-alanine and pantoic acid seemed 
a promising test system: resting cells in the pres- 
ence of precursors excrete pantothenate; this 
compound can be assayed accurately in low con- 
centrations; several mutants blocked in this reac- 
tion have been isolated, including one requiring 
pantothenate at 37° but not at 25°. By extraction 
of acetone-dried cells of wild type EZ. coli with 
dilute pH 7 phosphate the coupling enzyme has 
been obtained in cell-free solution. Another en- 
zyme system in the extract converts pantothenate 
slowly to a coenzyme A-like growth factor, active 
for Acetobacter suboxidans but not for panto- 
thenate-requiring coli mutants. The acetone pow- 
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der is stable in a vacuum desiccator at room 
temperature for at least 2 weeks. Pantothenate- 
synthesizing activity is removed by a 48-hour 
dialysis against dilute pH 7 phosphate at 5°, and 
is fully restored by addition of ATP. In this sys- 
tem pantoyl lactone is practically inactive as a 
substitute for pantoic acid. Characterization of 
the enzyme in extracts of wild type and mutants 
is in progress. 


Serological changes during acute phase of an- 
thrax infection. Virnainra G. McGann,* GEORGE 
G. Wricut, WiniFRED IE. JoNEs* AND JANET 
B. Sxiemn.* Biological Dept., Chemical Corps, 
Camp Detrick, Frederick, Md. 

Study of serological changes in rabbits im- 
munized with protective antigen preparations of 
varied potency and challenged with spores of 
Bacillus anthracis revealed that in nonimmune 
animals normal antihuman erythrocyte cold ag- 
glutinins, normal antisheep erythrocyte hemoly- 
sins, or normal T-agglutinins often decreased or 
disappeared entirely on the 3rd or 4th day after 
challenge. In the majority of animals decrease in 
antibody occurred abruptly within a few hours of 
death of the animal. Some partially immune ani- 
mals that survived challenge showed a similar 
fall in antibody titers soon after challenge, but 
titers returned to normal within fourteen days. 
The abrupt change in serum antibody titers 
during acute infection indicated the presence of 
inhibitory substances. A number of acute phase 
serums, but not normal or convalescent serums 
from the same animals, were capable of inhibiting 
cold agglutination of human erythrocytes, hemol- 
ysis of sheep erythrocytes, or T-agglutination in 
normal and immune antiserums. High concentra- 
tions of acute phase serums inhibited precipitation 
of somatic polysaccharide and capsular polypep- 
tide preparations of B. anthracis in hyperimmune 
antianthrax serums. In addition, many acute 
phase serums flocculated with hyperimmune anti- 
anthrax serums, whereas normal serums from the 
same animals showed no flocculation. With the 
exception of the substance affecting T-agglutina- 
tion, all antigens that were demonstrated in acute 
phase serums by inhibition tests were also present 
in in vitro cultures of B. anthracis. 


Epidemic of poliomyelitis characterized by dual 
infections with Coxsackie and _ poliomyelitis 
viruses. JoserpH L. MELNICK. Section of Preven- 
tive Medicine, Yale Univ., New Haven, Conn. 
Easton, Pennsylvania, experienced its first epi- 

demic of poliomyelitis in 1949. This sharp outbreak 

was notable in the high ratio of paralytic to non- 

paralytic cases and the incidence of fatal cases. A 

group of patients who entered the hospital con- 

secutively during the peak of the epidemic was 
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selected for detailed study. Of 36 patients (28 
paralytic and 8 nonparalytic) studied for the pres- 
ence of both poliomyelitis and Coxsackie (C) 
viruses in their stools, 20 were found to be ex- 
creting both viruses, 7 poliomyelitis virus alone, 
6 C virus alone, and 3 were negative for both 
viruses. That these patients were actually in- 
fected with C virus and not merely carrying the 
agent in the intestinal tract is evidenced by the 
serological data. Of 26 patients excreting C virus, 
23 responded with a rise in neutralizing anti- 
bodies to the Easton-2 strain or to the strain iso- 
lated from the patient. Of 15 patients from whom 
C virus could not be isolated, only 3 responded 
with antibody rises. It was found that with the 
rise of antibodies to C virus during the month 
after onset, there was a concomitant disappear- 
ance of C virus in the stools. In two paralytic 
patients studied, antibodies to both poliomyelitis 
and C viruses increased during the 4 weeks follow- 
ing the onset of illness. 


Neutralizing antibodies against viruses of Cox- 
sackie group in sera of wild rabbits. J. ANTHONY 
Morris (introduced by JosEpH E. SMADEL). 
Dept. of Virus and Rickettsial Diseases, Army 
Med. Service Graduate School, Washington, D.C. 
Sera from 17 of 57 wild cottontail rabbits (Syl- 

vilague floridanus) trapped during 1948-1950 on the 

Patuxent Refuge, Laurel, Maryland, contained 

heat stable neutralizing substances against one 

or more strains of Group A Coxsackie virus. Sera 
that neutralized one strain of Group A virus were 
tested against one or more additional strains of 

Coxsackie virus and against encephalomyocarditis 

virus with the following results: 4 of the 17 sera 

neutralized only Group A, type 1 virus (strain 

T.T.), 4 neutralized only Group A, type 3 (strain 

O.L.), 6 neutralized only the Texas strain; 2 sera 

neutralized both Texas and T.T. strains, and 1 

serum neutralized both Texas and O.L. strains. 

Ten sera which neutralized at least one strain of 

Group A virus were negative for neutralizing anti- 

bodies of Group B Coxsackie virus. In addition, 

18 other sera failed to neutralize Group B virus. 

Similarly, 13 sera that neutralized at least one 

strain of Group A virus failed to neutralize en- 

cephalomyocarditis virus. Besides the 57 rabbits 
mentioned above, 4 rabbits were trapped twice 
during 1950, first in the summer and again in the 
fall. They were bled on each occasion and the 
paired sera were tested against the T.T., Texas, 
and P.O. virus strains. Paired serum samples from 

2 of the 4 rabbits did not neutralize any of the 

three strains. Sera from 2 of the rabbits collected 

in June and July, respectively, failed to neutralize 
the Texas strain. Heated sera from the same rab- 
bits collected in October neutralized between 2 and 

3 logs of Texas virus. Serum collected in July from 
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1 of these 2 rabbits neutralized 2 logs of strain 
T.T. virus, while serum taken in October from the 
same rabbit did not neutralize significant quanti- 
ties of virus. Sera from 117 wild birds and mam- 
mals belonging to 9 species were tested for neu- 
tralizing effect against one or more strains of 
Coxsackie virus. All were negative except for 1 
of 2 chipmunks, 1 of 13 marmots and the only. 
gray fox tested. 


Immunological specificities and cross reaction in 
vascular beds of liver, kidney and lung. Davin 
PRESSMAN AND BEILA SHERMAN.” Sloan-Ketter- 
ing Inst. for Cancer Research, New York City. 
The radioiodinated antibodies which localized 

in the kidneys, liver and lungs of donor rats in- 
jected with radioiodinated antibody serum were 
eluted with sodium hydroxide from the insoluble 
sediments obtained from the homogenates of the 
tissues of the donor rats, and these purified anti- 
body preparations were tested for localization 
properties by injection into recipient rats. It was 
found that the purified radioantibodies from all 3 
tissues localized to some extent in the kidney but 
the antibody isolated from each organ also showed 
preference for localization in the organ of initial 
localization. Liver-isolated anti-kidney antibody 
localized in the kidney and in the liver, but to a 
greater extent in the liver than did kidney- 
isolated antibody. Likewise, lung localized anti- 
body localized to a greater extent in the lung, than 
kidney-isolated antibody. From the very rapid 
rates of localization of the antibodies it appears 
that the localization must take place on the vascu- 
lar bed of the organ and the fractionation by 
heterologous organs of the antibodies prepared 
against one organ demonstrates serological speci- 
ficities in the vascular beds of these organs. It is 
suggested that if certain perivascular diseases are 
caused by a process of autoimmunization, it is 
probably the localizing antibody which is the 
damaging agent and the organ which is attacked 
is determined by the specificity of the vascular 
bed of that organ. 


Further observations on the JJ and 1233 influenza 
viruses. J. J. QuiLuiGaN, Jr., Exva Minvuse* 
AND THomas Francis, Jr. Dept. of Epidemi- 
ology and Virus Lab., School of Public Health, 
Univ. of Michigan, Ann Arbor. . 

The 1233 virus, isolated in New York city in 
1947, and the JJ virus, isolated in 1950 in Ann 
Arbor, Michigan, were both obtained during out- 
breaks of A prime influenza. They are practically 
identical in their biological behavior, growing well 
in the amniotic sac of chick embryos and adapting 
poorly to the allantoic sac as well as to other 
laboratory animals. They agglutinate chicken and 
human erythrocytes better at 6°C. than at 20°C. 
and do not agglutinate guinea pig erythrocytes. 
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Furthermore, the JJ virus shows fair agglutination 
of hamster and mouse cells and no agglutination 
of sheep or ferret cells. When the JJ virus is pres- 
ent in throat washings obtained with nutrient 
broth it does not withstand CO, ice freezing as 
well as storage at 6°C. In an attempt to demon- 
strate more clearly the clinical pattern resulting 
from infection with this virus, 6 adult women were 
inoculated with infected amniotic fluid and 5 
others were given normal amniotic fluid. Close 
observation of these groups, which were main- 
tained in isolation together, gave no indication 
of any illness although virus was isolated as late 
as 4 days after spray inoculation. However, one 
of the individuals who sprayed the infected amni- 
otic fluid developed a mild illness starting 7 days 
after the spray was administered, and subse- 
quently JJ virus was isolated. In retrospect it 
seems highly probable that this individual became 
infected at the time of the spraying procedure. 
The details of this volunteer experiment will be 
described. 


Cultivation of poliomyelitis virus in monkey tes- 
ticular tissue. WiLtt1am F. ScHERER,* GEORGE 
BuTorac* AND JEROME T. SyverRTON. Dept. of 
Bacteriology and Immunology, Univ. of -Minne- 
sota, Minneapolis. 

The results of this study are presented in con- 
firmation and in extension of the findings of Smith, 
Chambers and Evans (Northwest Med. 49: 368, 
1950) which made it known that human testicular 
tissue supports the growth of human poliomyelitis 
virus. Four strains of poliomyelitis virus (murine- 
adapted Y-SK, murine-adapted Lansing, Mahoney 
and Minnesota-1948) are being propagated in tis- 
sue cultures by employing for the maintenance 
of cells derived from monkey testicular tissues 
a technique described earlier (Proc. Soc. Exper. 
Biol. & Med.74: 509, 1950). A perforated cellophane 
membrane is employed for support of the cells. A 
gaseous mixture of 5% COs, 21% Os, and 74% N 
is utilized daily to maintain a constant atmos- 
phere in the flasks. The dilution factor at present 
for the Y-SK strain is 10° based on tissue-fluid 
dilutions, or 10 by computation for successive 
tissue replacements; that for the Lansing strain 
is 10 on the basis of tissue replacements, or 10% 
on the basis of fluid dilution. Since the original 
infectious titer of each virus was less than 103, 
the above dilution factors and the information 
that titrations carried out employing the super- 
natant fluids yielded a titer of 10! to 108, make 
it obvious that conclusive evidence for multipli- 
cation has been obtained. The results for the prop- 
agation of the Mahoney and Minnesota-1948 
Strain of human poliomyelitis virus in tissue cul- 
ture will be reported at another time. 
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Effect of infection with influenza viruses on 
hemagglutination-inhibitors of tissues. R. 
WaLTER SCHLESINGER AND Heven V. Karr 
(introduced by Jutes FreunpD). Div. of Infec- 
tious Diseases, Public Health Research Inst. of 
City of New York, Inc. 

Infection with influenza viruses is accompanied 
by progressive decrease in the amount of heat- 
stable virus hemagglutination inhibitors (VHI) 
extractable from tissues. This decrease is a sensi- 
tive indicator of viral activity and can be applied 
to organs, such as mouse brain, which do not lend 
themselves to measurements of receptor activity 
in terms of adsorptive capacity (Soc. Am. Bact. 
Abstracts of papers, 1949; Proc. Soc. Exper. Biol. 
& Med. 74: 541, 1950). Mouse brain VHI is more 
active against heated Lee than against A strains, 
and in this organ infection, even with A strains, 
leads to proportionately greater decrease in Lee- 
VHI. In the allantoic membrane of chick embryos, 
this relationship is reversed. VHI determinations 
on flask cultures containing minced allantoic mem- 
brane have been used in quantitative assays of 
the activity of receptor-destroying enzyme (RDE) 
of V. Cholerae. The method of VHI titration on 
infected tissue extracts has also been applied to a 
re-examination of the claim that influenza virus 
can infect cells whose receptors have been ‘modi- 
fied’, i.e. rendered resistant to the enzymic action 
of virus or RDE, by appropriate treatment with 
meta-periodate (F. pe St. Grora. Austr. J. Exper. 
Biol. & Med. Sc. 27: 83, 1949). It was found that 
periodate under these conditions, and even in 
concentrations high enough to destroy part of 
the VHI, after a large proportion of VHI sus- 
ceptible to progressive destruction by infecting 
virus. 


Study of mixed precipitating systems by method 
of diffusion gradients: a comparison with quan- 
titative precipitin technique. Joun H. Scowas,* 
WituraM J. CROMARTIE* AND DeENNIS W. 
Watson. Dept. of Bacteriology and Immunol- 
ogy, Univ. of Minnesota, Minneapolis. 

The method of diffusion gradients described by 
Elek (Brit. J. Exper. Path. 30: 484, 1949) when 
compared with the conventional quantitative pre- 
cipitin technique, as applied by Cohn and his 
associates (J. Immunol. 61: 283, 1949), was found 
to be a valid, reproducible index of antigenic 
heterogeneity. The removal of a single component 
from a mixture of antigens resulted in the removal 
of a line of precipitate. However, the diffusion 
gradient technique as applied in precipitating- 
type systems demands a more precise control of 
the concentration of the reactants than has been 
reported for the flocculating system. In a system 
employing crystalline bovine albumin and anti- 
crystalline bovine albumin rabbit serum, the 
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sensitivity of the diffusion gradient technique with 
respect to the minimal amounts of antigen and 
antibody required to give a visible line of precipi- 
tate was 5y antibody N and 0.5y antigen N. The 
best procedure for detecting small quantities of 
antigenic impurities in a supposedly purified 
protein involved the hyperimmunization of 
rabbits with the protein and the use of a test 
antigen containing high concentrations of the 
suspected impurities. For example, crystalline 
bovine albumin (Armour) was found to be heter- 
ogeneous when assessed by anti-crystalline bovine 
albumin rabbit serum. Normal bovine serum 
served as the test antigen. These results 
were confirmed by the quantitative precipitin 
technique. 


Production of cytotoxic nephritis in the dog by 
specific antiplacenta serum. BEATRICE CARRIER 
SeEEGAL, Marco Wotr Hasson*, Emity NicHois 
Lors* snp AsBBIE I. Know.ton.* Depts. of 
Bacteriology and Medicine, Columbia Univ. Col- 
lege of Physicians and Surgeons, New York City. 
Rabbit antirat-placenta serum injected into rats 

produces both abortion and glomerulonephritis, 

the latter similar to that produced by rabbit 
antirai-kidney serum. Rabbit antidog-kidney se- 
rum produces acute and chronic glomerulonephri- 
tis in the dog. The present report describes the 
effect of rabbit antidog-placenta serum upon 
pregnant and non-pregnant female dogs. Rabbits 
were repeatedly immunized with dog placentas, 
using the adjuvant technique of Freund, and sera 
were collected frequently for 16 months. Four 

pregnant and 3 non-pregnant dogs received 2.5 

cc. or 3 cc/kg. body weight of a pool of the anti- 

placenta sera, given intravenously on 3 successive 
days. The pregnant animals were injected about 
the 20th day of gestation. Two of these died 8 and 

30 days later, having meanwhile developed 

oedema, hypertension, albuminuria, cylindruria, 

hematuria and nitrogen retention. Unlike similar 
experiments in the rat, neither dog aborted and 
the foetuses appeared normal. The macroscopic 
and microscopic findings in the kidneys were those 
of acute glomerulonephritis. The other 2 pregnant 
dogs, although they ran a similar but milder course 
and delivered healthy litters, continue to show 
persistent nephritis. Three non-pregnant dogs 
injected with antiplacenta serum also developed 
nephritis. One died in 9 days of acute nephritis, 
one is still under observation with signs of per- 

sistent renal damage, and one developed a mild 

nephritis which healed leaving no evidence at 

sacrifice 6 weeks after injection. Control dogs re- 
acted as expected and the results will be discussed. 

(The work was aided by a Public Health Service 

grant.) 
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Response of mice to inoculation with certain 
avirulent bacteria after exposure to sublethal 
total body x-irradiation. I. L. SHECHMEISTER AND 
V. P. Bonn (introduced by J. Bronren- 
BRENNER). Dept. of Bacteriology, Univ. of Cali- 
fornia, Berkeley, and Biomedical Branch of Naval 
Radiological Defense Lab., San Francisco, Calif. 
Mice were exposed to sublethal dose of x- 

irradiation (350 r) and subsequently inoculated 
with live avirulent or dead organisms. When live 
bacteria were injected, the recovered organisms 
were either identical with the strain inoculated, 
or were apparently authogenous bacteria of in- 
testinal origin. However, when heat-killed bac- 
teria were introduced, the recovered organisms 
were of autogenous origin only. It is known that 
bacteremia, identified with normal bowel inhabi- 
tants, is often an integral part of the syndrome 
observed in animals dying from whole body 
irradiation (MILLER, HAMMON AND TOMPKINS. 
Science 111: 540, 1950). In this instance, however, 
bacteremia and death were induced in animals by 
sublethal doses of irradiation followed by inocula- 
tion with live avirulent or even dead organisms 
generically different from the bacteria normally 
present in the intestines of these animals. 


Physical chemical nature of antigen-antibody 
complexes. 8. J. SINGER* AND Dan H. Camp- 
BELL. Gates and Crellin Labs. of Chemistry, 
California Inst. of Technology, Pasadena. 
Preliminary unpublished results of the authors, 

and similar data recently reported by Becker and 

Munoz (paper presented at A.C.S. meeting, 

Chicago, Ill., September, 1950) had indicated that 

ultracentrifugal and electrophoretic investiga- 

tions of antigen-antibody complexes formed be- 
tween serum albumins and rabbit antibodies might 
yield valuable information concerning the nature 
of the immunologic reaction. In these studies, 
solutions of complexes of bovine serum albumin 
and rabbit antibody were prepared by dissolving 
in excess antigen specific precipitates formed by 
adding the antigen to pooled antisera. Ultracen- 
trifuge experiments indicated the presence of two 
main resolvable classes of complexes. However, 
quantitative studies have been limited by two 
factors: a) the remoteness of the antigen-antibody 
ratios in such solutions from the equivalence zone; 
and 6) the inability to determine precisely the 
values of these antigen-antibody ratios. The 
former condition was improved by making these 
solutions one-half saturated with neutralized 

(NH,)2SO,, and redissolving the precipitate so 

formed in buffer. The resultant solution had a 

much lower antigen-antibody ratio. In order to 

remedy condition b, we prepared solutions of 
antigen-antibody complexes utilizing throughout 
as the antigen an iodinated bovine serum albumin 
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preparation containing an average of 5 iodine 
atoms per albumin molecule, together with rabbit 
anti-bovine serum albumin sera, in the manner 
previously described. Ultracentrifuge and elec- 
trophoresis experiments have been made with 
these solutions at a number of different, precisely- 
known, antigen-antibody ratios, total protein 
concentrations, and other experimental con- 
ditions. 


Effect of ACTH on pneumonia induced with tu- 
berculin in lungs of sensitized rabbits. Davip 
T. Smit anp O. M. Rernmutu.* Dept. of Bac- 
teriology, Duke Univ. School of Medicine, 
Durham, N. C. 

Old tuberculin was introduced in doses of 250, 
125, and 100 mg. into the lungs of rabbits previ- 
ously sensitized by a subcutaneous injection of 
Rl, tubercle bacilli. One-half of the rabbits were 
given 10 mg. daily of ACTH in divided doses while 
the other half were kept as controls. A severe 
pneumonic reaction developed in the control ani- 
mals which was obvious at 24 hours, reached its 
maximum at 4 days and disappeared by the 12th 
day. The reaction in the animals treated with 
ACTH varied from 10-40% of that observed in the 
controls. When ACTH treatment was withdrawn 
these animals developed within 3 days a fresh 
acute pneumonic reaction. 


A systematic study of certain viruses isolated in 
the tropics of Africa and South America. I. 
Cross-neutralization tests. KENNETH C. SMITH- 
BURN. Labs. of International Health Div. of 
Rockefeller Fndn., New York City. 

During the latter 12 years of a long-term pro- 
gram of investigations on the epidemiology of 
yellow fever, a number of strains of virus were 
isolated from human beings, or from insects or 
wild animals infected in nature. As the agents 
were isolated they were all found to be distinct 
from yellow fever virus, and some were differen- 
tiated from other viruses. This and the following 
four papers are concerned with a systematic study 
of these agents by various techniques. All of the 
viruses are neurotropic in the sense that they in- 
duce fatal encephalitis in white mice on intra- 
cerebral inoculation. Ten well-known viruses 
which are either primarily neurotropic or have 
neurotropic potentialities were selected for com- 
parison with them. Standard lots of each virus 
were prepared and assayed. Immune sera against 
them were prepared by subcutaneous inoculation 
of living virus into rhesus monkeys. A complete 
series of intracerebral or intraperitoneal cross- 
neutralization tests was then undertaken in order 
to determine which of the newly isolated viruses 
are distinct entities and whether any antigenic 
relationships among them or to the previously 
known viruses may be demonstrated. One of the 
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African viruses was found, as already observed 
by others, to be identical with a virus previously 
isolated in the United States. The majority of the 
agents from both Africa and South America 
proved to be distinct from each other and from 
each of the 10 previously known viruses with 
which they were compared. 


Reversal of rickettsiostatic effect of p-amino- 
benzoic acid by p-hydroxybenzoic acid. JoHN 
C. Snyper AND Bernarp D. Davis. Dept. of 
Microbiology, Harvard School of Public Health, 
and U. S. Public Health Service Tuberculosis 
Research Lab., Cornell Univ. Med. College, New 
York City. 

The experiments herein reported were suggested 
by the observation that p-hydroxybenzoic acid 
(POB) competitively reverses the inhibitory effect 
of p-aminobenzoic acid (PABA) on the growth of 
wild type Escherichia coli (see Davis, B. D., this 
issue) and the fact that PABA in high concentra- 
tions (70 ug/ml.) inhibits the multiplication of 
pathogenic rickettsiae. Four experiments have 
been completed which show that POB reverses 
the static effect of PABA on rickettsiae under 
certain circumstances. Results are based on mor- 
tality curves, titrations of infectivity and toxicity 
of pooled yolk sac membranes in cotton rats and 
mice, and stained smears of homogenized suspen- 
sions of groups of several yolk sacs each, from two 
tests with the Breinl strain of epidemic typhus in 
chick embryos, one with murine typhus in white 
mice, and one with Rocky Mountain spotted fever 
chick embryos. For reversal of rickettsiostasis in 
chick embryos, the effective ratio POB/PABA (on 
the basis of the amounts inoculated into each egg 
as a single dose at zero time) appears to be in the 
range from 1/1 to 1/10. 


Effect of autolytic changes on antigenic properties 
of kidney preparations. Dovetas H. Sprunt 
AND ANNA DgAN Dutaney.* Div. of Pathology 
and Bacteriology, Univ. of Tennessee College of 
Medicine, Memphis. 

In an earlier publication we reported the de- 
velopment of auto-antibodies to Staphylococcus- 
toxin-damaged rabbit kidney. Complement fixa- 
tion tests demonstrated substantial titers for the 
in vivo damaged kidney antigens, and somewhat 
lower titers for normal kidney antigens. These 
antisera also proved nephrotoxic and in addition, 
produced anaphylactic-like reactions and skin 
necrosis in sensitized animals. Repetition and 
extension of these experiments have demonstrated 
the close correlation between methods and period 
of storage and antigenic properties. In all 
instances, the kidneys were removed aseptically 
from the rabbit immediately after the kidneys 
were perfused with cold physiological saline and 
ground in a refrigerated blender. The tissue sus- 
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pensions were then divided; one part being frozen 
immediately and stored at —20°C., the other 
portion being stored in the refrigerator at 4°C. 
The Sorensen formol titration test for free amino 
acids was used to demonstrate tissue breakdown. 
After storage in the ice box at 4°C. for periods of 
from 3-4 weeks, some of the rabbit kidneys stimu- 
lated the production of antibodies when injected 
into rabbits. These antibodies could be demon- 
strated by the Complement fixation test. The por- 
tion of the kidney which was stored at —20°C. 
did not produce antibodies. We have also found 
that the content of free amino acids in the prep- 
aration kept at 4°C. is greater than that at —20°C. 
These determinations were performed by the 
Sorenson formol test. From these experiments, 
we are suggesting that autolytic changes at ordi- 
nary ice box temperature is a factor in making 
tissues antigenic. 


Role of regional lymph node in antitoxin formation 
following local injection of diphtherial toxoid. 
A. B. Sravitsxky. Dept. of Microbiology, School 
of Medicine, Western Reserve Univ., Cleveland, 
Ohio. 

The evidence which is presented implicates the 
popliteal lymph node in the production of anti- 
toxin in rabbits following injection of a purified, 
alum-precipitated diphtherial toxoid into the cor- 
responding foot pad or into this node. Three weeks 
after the primary injection of toxoid the lymph 
node was removed. Following this procedure about 
half the animals showed a marked decrease in the 
antitoxin content of their serums. One week after 
removal of the node the toxoid was injected into 
the foot pad. All animals developed a secondary 
rise in serum antitoxin following this ‘booster’ 
injection. However, the rise was very small com- 
pared to that in the controls which were similarly 
treated except for removal of the node. In general, 
after reaching its peak the antitoxin content of the 
serum dropped more rapidly in the rabbits from 
which the nodes were removed than in the con- 
trols. These effects on the primary and secondary 
antitoxin responses were most striking and con- 
sistent in animals in which the toxoid was inocu- 
lated directly into the lymph node. The occurrence 
of a secondary rise of antitoxin in animals from 
whom the node was extirpated indicates that or- 
gans other than the local node were involved in 
the production of antitoxin after local injection. 
However, the disparity between antitoxin levels 
in these animals and the controls suggests that the 
greater amount of antitoxin in locally injected 
animals was synthesized locally rather than sys- 
temically. 


Effect of injection of O.T. on circulating anti- 
bodies in guinea pigs infected with tubercle 
bacilli. W. EMANUEL SuTER AND STEPHEN V. 
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BoyveEN (introduced by R. J. Dusos). Rocke- 

feller Inst. for Med. Research, New York City. 

Circulating antibodies against tuberculous anti- 
gens in rabbits infected with tubercle bacilli and 
in man suffering from clinical tuberculosis can be 
revealed by the hemagglutination test. Using 
sheep red cells sensitized with Lederle O.T.., it is 
rarely possible to detect antibodies in guinea pigs 
infected with virulent, attenuated or avirulent 
strains unless large amounts of culture have been 
injected. However, intradermal administration of 
O.T. stimulates the production of serum anti- 
bodies in animals previously infected with BCG 
and other strains. In about one-third of the ani- 
mals the injection of 0.1 ml. O.T. 1:1000 elicits 
the immediate appearance of transitory antibodies 
giving a typical pattern of sedimentation of the 
sensitized red cells. Agglutinating antibodies ap- 
pear 2-7 days after stimulation and disappear 
within 15-30 days, depending upon the height of 
the initial titer. Tenfold increase of the amount 
of O.T. enhances the effect as does the injection 
by the intracardial route. There seems to be no 
correlation between intensity of tuberculin skin 
reaction and titer of antibodies after stimulation. 
The stimulating effect of O.T. is detectable in 
some animals within a few days after infection 
with BCG and is maximal 3-8 weeks later. Fur- 
thermore, the effect of O.T. is conditioned by the 
dose of BCG injected. 


Role of spleen in hemolysin production after 
multiple antigen injections. WiLL1am H. Ta.ia- 
FERRO AND Lucy GRAVES TALIAFERRO.* Univ. 
of Chicago, Chicago, Ill. 

Previous work (J. Infect. Dis. 87: 37, 1950) on 
rabbit antisheep hemolysins, using 50% hemolytic 
units determined photometrically, indicated that, 
after a single intravenous antigen injection, the 
spleen forms most (mean 80%) of the antibody 
during the initial rise and then abruptly stops 
forming it. Splenic antibody then disappears at a 
constant logarithmic rate until a level is reached 
which represents the continuing antibody pro- 
duction of nonsplenic sources. In the present work 
it was found that peak hemolysin titers are on 
the average 3-5 times higher in multiply injected 
intact rabbits than in singly injected ones. The 
comparative role of splenic and nonsplenic anti- 
body sources is, however, reversed. Thus, peak 
titers in splenectomized multiply injected rabbits, 
instead of being less, are 2-3 times higher than in 
similarly injected intact ones. This result was 
obtained with intermediate and large amounts of 
red cells. The intermediate amount of involved 
1.25 ml. 1% sheep cells/kg. rabbit given 10 times 
during one month, and the large amount involved 
1 ml. 10% sheep cells/kg. rabbit given 36 times 
during 2.5 months. Two possibilities suggest them- 





~ wm ie me mm 6 Ulu COD 


>. 





int 
ion 
kin 
on, 
ion 


ur- 


the 


IA- 
iv. 


on 





March’ 1961 


selves to explain the reversal of the relative im- 
portance of splenic and nonsplenic sources for 
antibody: 1) The mechanism which inhibits the 
activity of the spleen also affects nonsplenic 
sources to prevent maximal antibody-formation 
in multiply injected intact rabbits. 2) In multiply 
injected intact rabbits, the spleen continues to 
remove antigen from the blood before it reaches 
nonsplenic sites, but is itself inhibited. 


Antigen eiimination as an index of immune re- 
sponse. D. W. Tatmace,* F. J. Drxon, 8S. C. 
BuKaAntTz AND G. J. Dammin.* Washington Univ. 
School of Medicine, St. Louis, Mo. 

The rate at which I"! tagged bovine gamma 
globulin disappears from the blood of a rabbit 
has been found to be a sensitive indicator of the 
development of an immune response. Several ex- 
perimental observations support this contention. 
1) A rapid elimination of antigen is found in the 
absence of circulating antibody when small 
amounts of x-ray are administered to the animal 
before antigen is given or when extremely small 
amounts of antigen are used. However, upon re- 
injection, these animals show a specific anamnes- 
tic response similar to that given by animals with 
previously detectable antibody. 2) In normal 
control rabbits, the appearance of specific antibody 
coincides with the disappearance of antigen. 3) 
In rabbits given 500 r whole body x-radiation, the 
antigen disappearance rate remains at the non- 
immune level and no antibody is formed. 4) When 
injected into a highly sensitized animal, the anti- 
gen leaves the blood at a rapid rate, beginning at 
the moment of injection. 5) Injection of antibody 
into a rabbit with circulating antigen reproduces 
the rapid fall in blood antigen level which we 
interpret as an immune response. It seems likely 
that in the presence of circulating antigen the 
first antibody formed combines with the antigen, 
causing an increase in the rate of antigen elimina- 
tion, which is noted several days before excess 
antibody becomes detectable in the serum. With 
an uninhibited antibody response, antibody con- 
tinues to be produced after antigen disappears 
and is then detectable in the blood. However, in 
the event of limited antibody production in an 
immune response, there might never be any circu- 
lating antibody. 


Factors influencing concentration and purification 
of new strains of influenza virus. A. R. Taytor 
AND I. Wm. McLean, JR. Research Labs., Parke, 
Davis and Company, Detroit, Mich. 

Each year the number of new influenza virus 
strains or variants appears to be increasing. In 
general, the yields observed on cultivation of 
these new strains in the fluids of the developing 
chick embryo, as indicated by infectivity and 
hemagglutination measurements, are not at all 
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comparable to those obtained with the classical 
PR8 and Lee strains. In this laboratory, compara- 
tive studies are being undertaken with several 
strains of current interest in order to obtain 
purified concentrates for a more detailed study of 
biological, chemical and physical properties and 
their interrelations. When the centrifugation tech- 
niques used successfully for the purification of 
PRS8 and Lee viruses are applied to some of these 
more recently isolated strains it has proved diffi- 
cult to obtain a reasonable degree of purification 
and the recovery of virus is low. Inhibitor sub- 
stances and/or associated aggregation phenomena 
encountered in the freshly harvested infectious 
fluids, and in the concentrates derived from them, 
can be controlled by means of suitable buffer 
systems and by the use of certain specific agents. 
For example the Cuppett strain, now incorporated 
in the official influenza virus vaccine, was found 
to be far more amenable to centrifugal ‘handling’ 
in the presence of citrate ion. Use of this ion in the 
procedure resulted routinely in apparent increases 
in yield of the order of 50-100%. Marked differ- 
ences have been observed in the sedimentation 
characteristics of the various strains studied, de- 
pendent on type and pu of the media. 


A systematic study of certain viruses isolated in 
the tropics of Africa and South America. IV. 
Cultivation and behavior in chick embryos. R. 
M. Taytor. Labs. of International Health Div. 
of Rockefeller Fndn., New York City. 

The first objective was to obtain satisfactory 
growth of each virus strain in serial passage in 
chick embryos. With most of the viruses this was 
readily accomplished by inoculation into the yolk 
or amniotic sacs. With some, intracerebral inocu- 
lation was required. After the virus had been 
established, separate groups of embryos were 
inoculated with a determined amount of the virus 
into the yolk, amniotic, and allantoic sacs and 
upon the chorioallantoic membrane. At varying 
intervals following inoculations three or more 
embryos were harvested and the virus content of 
different tissues and/or extra-embryonic fluids 
was determined by titration in mice. At the same 
time three additional embryos were preserved for 
histopathological study. Also, by inoculating 
graded tenfold dilutions the mortality as well as 
the infectivity of each virus for chick embryos 
was determined. 


Protection of mice against the vaccinia virus by 
the administration of phenoxythiouracils. R. L. 
THompson, 8S. A. Min'ron, Jr.,* Exvira A. 
Fatco* anv G. H. Hircuines.* Dept. of Micro- 
biology, Indiana Univ. Med. Center, Indianapolis, 
and Wellcome Research Labs., Tuckahoe, N. Y. 
Certain 5-phenoxythiouracils, although only 

moderately active inhibitors of vaccinia virus in 
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an in vitro screening test (J. Immunol. 55: 345, 
1947) have shown the ability to protect mice 
against the virus. The degree of protection is 
significant with IHD strain inoculated either in- 
tracerebrally or intranasally and with the WR 
strain inoculated intracerebrally. The degree of 
protection may vary with the season of the year, 
and is not closely correlated with the size of the 
inoculum. On the average, less virus has been 
demonstrated in the brains of sacrificed treated 
mice than in comparable tissues from control ani- 
mals. The chemotherapeutic agents may be ad- 
ministered intraperitoneally or orally, maximum 
effectiveness being achieved with 0.75% in a 
casein sucrose diet. 5-(2’,4’-Dichlorophenoxy)-4- 
hydroxy-2-mercaptopyrimidine appears to be the 
most active substance, but is closely rivaled by 
the 2,4-dibromo and the 4-bromo and 4-chloro 
derivatives. Compounds with electron donor sub- 
stituents in the benzene nucleus in general are 
inactive. The group of antiviral agents is unusual 
in the absence or near absence of antibacterial 
effects. 


Complement-fixation test for trichinosis. Victor 
N. Tompkins (introduced by J. MALTANER). 
Div. of Labs. and Research, New York State 
Dept. of Health, Albany. 

Complement-fixation test for trichinosis using 
the coctostable alkaline-saline extract of dried 
larvae (Witebsky) was investigated using quanti- 
tative methods. The importance of multiple anti- 
gen dose, serum diluted with salt solution, and a 
small complement dose could be shown in achiev- 
ing desirable sensitivity. The test was highly 
specific. 


Action of high intensity electrons on microorgan- 
isms. I. Inactivation of bacteria and viruses. 
Freperick B. Traus,* Wo.ircana HuBeEr,* 
ARNO Brascu* AND ULRICH FRIEDEMANN.! Dept. 
of Bacteriology, Jewish Hosp. of Brooklyn, and 
Research Labs., Electronized Chemicals Corp., 
Brooklyn, N. Y. 

High energy electron bursts, obtained from a 3 
MeV Capacitron were employed in this investiga- 
tion. The sterilization doses of a number of non- 
sporulating and sporulating bacteria and fungi, 
as well as for animal and bacterial viruses, were 
determined and found to vary from 150,000 rep 
(roentgen-equivalent-physical) for the most sus- 
ceptible bacterium to 1,900,000 rep for the most 
resistant virus. It could be shown, that, with the 
exception of spores, the decrease of the size of the 
organisms required an increase in absorbed en- 
ergy, in order to achieve complete inactivation. 
Inactivation curves were determined at various 
temperatures for E. coli, M. leisodeikticus, B. 


1 Deceased. 


FEDERATION PROCEEDINGS 


Volume 10 


subtilis spores, rabies virus, and murine en- 
cephalomyelitis virus 8. K. strain. It was found 
that the effect of a given dose of irradiation was 
the same, within the limits of error, at 10°C. and 
at —35°C. The identical radiation sensitivity of 
these microorganisms at different temperatures is 
surprising and in sharp contrast to the pronounced 
temperature coefficient for a given dose of radia- 
tion shown by such tissue components as en- 
zymes, vitamins, plasma-proteins, complex carbo- 
hydrates and nucleic acids. There, 63% inactiva- 
tion at —35°C. requires about 10 times the dose of 
radiation necessary at 10°C. The results, when 
evaluated in terms of the target theory of radia- 
tion-inactivation, were found to be in agreement 
with a ‘single hit’ mechanism of inactivation. 


Anaphylactic arthritis in guinea pigs and its hor- 
monal control. G. Uncar, E. DAMGAARD AND 
H. G. WeINSTEIN (introduced by A. F. Co- 
BURN). Rheumatic Fever Research Inst., North- 
western Univ., Chicago, Ill. 

Passive Arthus phenomenon was produced in 
guinea pigs by intracardial injection of anti-egg 
albumin rabbit serum followed by the introduction 
of egg albumin into an ankle joint. The arthritis 
thus induced was followed by recording the di- 
ameter changes of the antigen-injected joint com- 
pared with changes in the opposite joint which had 
been injected with an equal amount of saline. 
Swelling of the joint was found to be proportional 
to the log of antibody N injected. The swelling of 
the joint was reduced by treatment of the animals 
with pituitary corticotrophic hormone or corti- 
sone. Cortisone was tested in splenectomized 
animals and was found to be without effect on this 
arthritis. A substance produced by the spleen 
(splenin A) also inhibited the swelling of the joint. 
The swelling could be increased beyond the con- 
trol levels by treatment with desoxycorticosterone 
acetate, thyroid-stimulating hormone, large dos- 
ages of thyroxine and another substance produced 
by spleen and bone marrow (splenin B). Among 
other substances which decreased the intensity of 
this arthritis were Na salicylate, heparin, and 
certain anti-histaminics. An attempt will be made 
to explain the mechanism by which the pituitary, 
adrenal cortex, thyroid, and spleen may control 
certain inflammatory processes involved in local 
anaphylaxis. 


Properties of a pancreatic polysaccharide. ETHEL 
VERNEY* AND AARON H. Stock. Dept. of Path- 
ology and Bacteriology, Children’s Hosp. of Pitts- 
burgh, Univ. of Pittsburgh School of Medicine, 
Pittsburgh, Pa. 

In a previous paper by one of us (J. Bact. 38: 

511, 1939) dealing in part with possible sources of 

polysaccharides in certain peptones, the isolation 











March 1961 


and chemical analysis of a polysaccharide in 
pancreatic products was reported. Other reports 
bear on this subject, viz., Mandel and Levene 
discovered mucoitin sulfuric acid in pancreas; 
Schiff and Weiler found commercial trypsin had 
blood group A activity; and Bray, Henry and 
Stacey isolated from pancreas and pancreatin a 
polysaccharide with blood group A activity. Al- 
though there have been studies on tissue poly- 
saccharides from other sources, the data on pan- 
creatic polysaccharide is incomplete. This paper 
deals with preparations of polysaccharides from 
whole pancreas or pancreatic products and gives a 
comparative analysis, including blood group ac- 
tivity, reducing substance, methylpentose, glu- 
cosamine, N, S and P. Characterization was 
attempted by ultracentrifugation and electro- 
phoretic analysis. Since virulence enhancement 
has been reported as a property of samples of 
blood group A gastric polysaccharide, virulence 
enhancement of group A hemolytic streptococci 
with pancreatic polysaccharides was tried. Our 
object was not only to better define the polysac- 
charide from pancreas but to determine any 
chemical or biological differences which would 
differentiate it from gastric polysaccharide in 
biological products of unknown origin, .as pep- 
tones. Some of our preparations of pancreatic 
polysaccharide lacked blood group A activity and 
nad no blood group O or B activity. Blood group 
activity should not be the sole criterion for pres- 
ence of polysaccharides in pancreatic products 
but should be supplemented by isolation and 
chemical analysis. 


Path of biosynthesis of proline. HENRY J. VoGEL* 
AND BernarD D. Davis. U. S. Public Health 
Service Tuberculosis Research Lab., Cornell Univ. 
Med. College, New York City. 

Of three proline-requiring Escherichia coli mu- 
tants isolated by the penicillin method, one (55-1) 
excretes a precursor (I); the second (55-25) re- 
sponds to proline or I; while the third (22-64) 
responds to proline, I, or glutamic acid. In the 
conversion of glutamic acid to proline, cycliza- 
tion could conceivably occur at the carboxyl, 
aldehyde, or alcohol level of oxidation. Since 
pyrrolidone-a-carboxylic acid and a-amino-é-hy- 
droxyvaleric acid are inactive for all the mutants, 
glutamic semialdehyde (y-amino-y-carboxybutyr- 
aldehyde), a probable catabolic product of proline 
(TaAGGART AND Krakaur. J. Biol. Chem. 177: 641, 
1949), has now been synthesized. The semialde- 
hyde, obtained in high yield by refluxing y,y- 
dicarbethoxy-y-acetamidobutyraldehyde in 6N 


HCl, is essentially as active on a molar basis as 
DL-proline for 55-25, is inactive for 55-1, and is 
indistinguishable from I by paper chromatog- 
raphy combined with mutant response. Chemical 


AMERICAN ASSOCIATION OF IMMUNOLOGISTS 423 


properties of the synthetic product indicate that 
the initially produced semialdehyde, like other y- 
aminoaldehydes, spontaneously forms an intra- 
molecular aldehyde-ammonia or other cyclized 
structure in aqueous solution at physiological px. 
It also is reducible to proline in vitro. It is con- 
cluded that the biosynthesis of proline includes 
enzymatic reduction of glutamic acid to glutamic 
semialdehyde followed by spontaneous cycliza- 
tion and further enzymatic reduction. Glutamic 
semialdehyde cannot be the immediate precursor 
of ornithine in E. coli, as it does not support 
growth of any ornithine auxotroph, including one 
that responds to an unknown precursor accumu- 
lated by another. This ornithine precursor in turn 
is inactive for all three proline auxotrophs. 


Significance of complement in tuberculin cytoly- 
sis. Byron H. Waxsman. Massachusetts General 
Hosp., Boston. 

It is well established that under appropriate 
conditions macrophages and fibroblasts from tu- 
berculous animals fail to grow or migrate in tissue 
culture in the presence of tuberculin. The role of 
complement (C’) in this phenomenon is unknown. 
Favour finds C’ necessary for in vitro cytolysis of 
polymorphonuclear leukocytes and lymphocytes 
of tuberculous individuals. Tissue cultures of 
spleen and lymph node were prepared from guinea 
pigs with progressive tuberculosis and moderate 
to marked skin sensitivity to tuberculin as well as 
from normal controls. The inhibitory effect of 
tuberculin on proliferation and migration of 
macrophages was as clearly demonstrable in tubes 
containing no C’ as in tubes containing guinea 
pig C’. This inhibitory effect did not involve fibro- 
blasts in a clearcut manner. 


Mechanism of liquefaction of tubercles. CHARLES 
Weiss, FRANK SINGER* AND M. L. Boyar- 
ManstEIN.* Div. of Microbiology, Labs. of Jew- 
ish Hosp., Philadelphia, Pa. 

Tuberculosis was produced in the lungs of un- 
selected, albino rabbits by means of the Wells 
apparatus for quantitative air-borne droplet 
nuclei infection. The animals were killed at vary- 
ing intervals after infection, thus permitting ob- 
servations during successive stages in the develop- 
ment of discrete tubercles. Correlated chemical 
and histologic studies revealed evidence of greatly 
increased enzymatic activity (BA-amidase and 
LA-peptidase) in the inflammatory zones of these 
tubercles. The areas of lung intermediate between 
primary tubercles, which contained only micro- 
scopic areas of cellular infiltration, showed only a 
moderate increase in the rate of enzymatic hy- 
drolysis. In the centers of the tubercles where 
there was gross evidence of caseation, the rate of 
substrate cleavage was markedly decreased. The 
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values for the rate of hydrolysis of LA became 
very low and those for BAA reached zero in areas 
where macroscopic softening had developed. It 
appears, therefore, that the rate of proteinase 
action is proportional to the intensity of cellular 
infiltration. In order to throw additional light on 
the intimate mechanism of cellular breakdown 
during caseation and softening of tubercles, vari- 
ous portions of the latter were homogenized and a 
comparison was made of their capacity to depoly- 
merize DNA. Results with viscosimetric and 
colorimetric methods will be presented and their 
immunologic significance discussed. (Aided by a 
grant from the National Tuberculosis Associa- 
tion.) 


The half-life of the antibody globulin molecule. 
ALEXANDER 8S. WIENER. Serological Lab. of Office 
of Chief Med. Examiner of New York City, and 
Blood Transfusion Div. of Jewish Hosp. of 
Brooklyn, N. Y. 

The fate of Rh antibodies passively acquired 
by infants from their sensitized mothers was de- 
termined. The titers at various times after 
birth were substituted in the formula: 7, = 
T,e-™, where 7, is the antibody titer at birth, T, 
is the antibody titer on the nm day, and k = 

0.6932 


half-life in days 





. To allow for body growth, the 


°o 
4 


right side of the equation is multiplied by 


r 
/ 


where W, is the birth weight, and W,, the weight 
on the ny, day. In one Rh-negative baby, the anti- 
body titer at birth was 250 units, on the 93rd day 
20 units, and on the 176th day 2 units, indicating 
a half-life of approximately 30 days. Inasecond Rh- 
negative baby with an initial titer of 20 units, the 
same calculated half-life was obtained. In a third 
case a mildly sensitized Rh-negative mother gave 
birth to an Rh-positive baby with subclinical 
erythroblastosis. The free Rh antibodies were 
eliminated from this baby’s serum at the same rate 
as in the Rh-negative babies. Studies on alpha 
and beta antibodies passively acquired by babies 
from their mothers showed them to have the same 
half-life as Rh antibodies. Analysis of similar 
studies previously published showed that the half- 
life of 30 days was also valid for other antibodies 
such as antibacterial and antitoxic diphtheria 
antibodies. Furthermore, application of the 
formula, corrected for weight gain, in guinea- 
pigs and sheep, gives approximately the same 
half-life for antibodies in these species. 


Metabolic studies of rickettsiae: pathway of 
glutamate oxidation in suspensions of Rickettsia 
mooseri. CHARLES L. WISSEMAN, JR.,* Frep E. 
Haun,* EvizaBetu B. JacKson* AND JosEpH E. 
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SmavE.. Dept. of Virus and Rickettsial Diseases, 
Army Med. Service Graduate School, Washington, 
D:€: 

Studies of the biology of rickettsiae and the 
nature of their parasitic dependence upon host 
cells require knowledge of the independent meta- 
bolic capacities of these organisms. The oxidation 
of glutamate by rickettsiae reported by Bovarnick 
etal. (J. Exper. Med. 89: 561, 1949; J. Biol. Chem. 
184: 661, 1950) indicates that these obligate intra- 
cellular parasites possess certain enzymatic mech- 
anisms presumably like those of many biological 
systems. Studies were undertaken to determine 
the pathway by which glutamate is oxidized in 
purified suspensions of Rickettsia mooseri. The 
results show this process follows the steps through 
the well-known series of dicarboxylic acids. This 
was elucidated in two ways. Firstly, rickettsial 
suspensions oxidize the anticipated intermediates, 
namely, a-ketoglutarate, succinate, fumarate, ma- 
late, oxalacetate, and pyruvate. Oxidation of 
these compounds occurs relatively slowly in com- 
parison with the rate of glutamate oxidation and 
is demonstrable only in the most active prepara- 
tions. None of these intermediates is oxidized by 
normal yolk sac suspensions prepared in the same 
manner. Secondly, suspensions of R. mooseri which 
are oxidizing glutamate accumulate a-ketoglu- 
tarate, succinate, oxalacetate, and pyruvate 
either spontaneously or in the presence of selective 
inhibitors. No evidence has yet been obtained for 
the participation of the tricarboxylic acid cycle 
except for a very small oxygen consumption of 
questionable significance with cis-aconitate. Since 
certain antigenic fractions are known to be 
released from the rickettsiae during preparation, 
perhaps the failure to demonstrate actively 
throughout the Krebs cycle may depend on the 
loss of essential coenzymes washed away during 
purification. 


Complement fixation in diagnosis of human lepto- 
spirosis. Rospert H. Yager, WIi.uiam S. 
GocHENOUR, JR., ALBERT R. WARNER,* PsycHE 
W. Wermore* anp Howarp Hatu.* Army Med. 
Service Graduate School, Washington, D. C. and 
Tropical Research Med. Lab., San Juan, Puerto 
Rico. 

Epidemic leptospirosis in Puerto Rico afforded 
an opportunity to evaluate complement fixation 
as a diagnostic procedure. The sonic vibrated 
leptospiral antigen of Randall (J. Lab. & Clin. 
Med. 34: 1411, 1949), was modified by omission of 
formalin and then lyophilized. Such antigens re- 
tain their original activity after storage at room 
temperature for at least fourteen months. Un- 
diluted test sera are examined by the method 
of Kolmer and Boerner (Approved Laboratory 
Technic, 674, 1945) employing half volumes. Anti- 
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gens prepared from L. icterohaemorrhagiae, L. 
canicola, and L. pomona each detect antibodies 
against both heterologous and homologous strains, 
although evidencing some strain sensitivity in low 
potency sera. Examination of 50 normal and 22 
luetic sera failed to elicit false positive reaction. 
However, two other luetic sera with cardiolipin 
titers of 1:128 and 1:64, respectively, gave false 
positive reactions with leptospiral antigen. 
Seventy-eight cases of suspected leptospirosis 
provided a series of 378 sera. Fifty-six cases, 
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comprising 315 sera, were proven leptospirosis by 
agglutination-lysis test after Schiffner and 
Mochtar (Zbl. f. Bakt. 101: 405, 1927) and/or isola- 
tion of Leptospira. Only two cases were not de- 
tected by the complement fixation test. Of the 
378 sera examined, 6 elicited false positive reac- 
tions. The specificity of the complement fixation 
tests for leptospirosis was not influenced by the 
presence of luetic antibodies in the sera tested. 
The present complement fixation test is of value in 
the clinical diagnosis of leptospirosis. 


